file: 

Educational 
Technology  in 
Montano  Schools 


Monograph  Sorios  |lo.  T 


Educational 


Technology 


in 

Montana  Schools 


A Framework  For  Thought 


June  1995 
2nd  Printing 

1994  Educational  Technology 
Advisory  Committee 

and 

Nancy  Keenan 

State  Superintendent  of  Public  Instruction 


Beth  E.  Satre 
Framework  Editor 


I 


r 


>!?«».  :>’T.u>  vic-ai'.'bA 


bi56 


'» 


r 


•#■35  *2  .3  ,UtK® 


!; 


I 


r.»*  %'«^,  . r 


i? 


3 


i 

I 


f 


9 


: 


' i 


I 

? 

r 

i 


I 

li 

I 


I 

i 


1 

i 

1 


4 

) 


I 


t 


■| 


t 

♦ 

< 


Jr" 


( 


ice 


of  Publ 


‘o  fostructlon 


'^'fcn/v  '*“'‘202501 


^oocess?"/  „ '*  "^'S-ed  ,o  ^ '°  ^“oadon^  ^ «>es 

'"0<io„  r^ice.  Of  edl^^a,^*""'  'o  a brief  a„rf  "‘'“"^gua.an, 

-ssiS£sHS£?S5?=r^ir‘.  .^,  „ 

One  Of  „ . ^ '""'Oded  in  elT^*'*'  «osou„;«  “'*""•  oducadon  J°  '"for- 

ooniemoor^ '’"‘’'’"■os  IS  (o  a • '"‘’"ngnaph  ’ ^*^“''0'’ and  tec(,n^**,“^’ 0"d  the 

'’“bon  to  our  P'^'^nctive  ®°  *at  our  ,"''®'™‘ons  and  cn 

“"^^^^^'onaand^^^^oow- 


J 


■ ij 


;■  i 


..  . .fitO 


o'f'  ' ■' 


■tr,# 


(1 ..-  • ' '■" 


. i-  *- 

. :->i‘  ‘ -.  :f^  '--a  *■'•''  •,.  ...  .finior^-. 

\ V vu* „ ,\  .< 

^ ,,,  ^ V vm>''->  *>'  ......  .r,-A  . 

, t . {Atb >f\'. 

"■' ' ‘ i - ^ ^ . gi  ?o»r)^ 

■ ■ ,.  K-.  v,«<^ ^ “'  .-... 


- t ai 

" ' . ^:-4'  ■\-i«'*-^'  ^ '’.  ■^.■A'.b^^-'  ' ;tf. 

. -'W  ,t!‘  . * '11)*'^^ f ^ 

’"“*''^’l«.«bn-i^”'’‘'''“’'  -N. 


\ 


\ 


\ 

I 


:K  yO>^- 

i> 


\ 


. V •.;•.. 


%'  ‘•' 


s .' 


Educational  Technolosy 
Advisory  Committee 


Dr.  Barbara  Brehm 

Curriculum  & Instruction 
Department 
MSU-Billings 


Cynthia  Denton 

Project  Director 
Reach  For  the  Sky 
Hobson 


Ned  Levine 
Principal 

Willson  Science  & 
Technology  School 
Bozeman 


Leah  McCracken 

Teacher  & EdTech  Specialist 
Lockwood  Public  Schools 
Billings 


Cal  Moore 

District  Superintendent 
Medicine  Lake  Public 
Schools 


Barb  Ridgway 

Coordinator 

Instructional  Media/Libraries 
Helena  Public  Schools 


Terry  Vanderpan 
Principal 

Hellgate  Middle  School 
Missoula 


Office  of  Public  Instruction 
Support 


Scott  Buswell 

Administrator 
Technology  Support 
Division 


Nancy  Coopersmith 

Administrator 

Accreditation  and  Curriculum 
Services  Department 


Sanna  Kiesling 

Public  Information  Officer  & 
Editor,  Montana  Schools 


Dr.  Dori  Nielson 

Senior  Education 
Analyst 


Beth  Satre 

Public  Information 
Officer 


r 

4 « ^ 

y?12  *»Hi  ^</^  .f^  iL55^ 


md'iiH  jiiRiftfiH  .lO- 

* ' • ^ » • * ■ * ' 

r.i i - I . ii»  m ulu  jmu3 

\ : ».;aTi>‘qpv 


■9iik^UO 
MsbntiJffhoquif  loiTii^iCl 
^^UJ/anioib’VM 


^ ■’"  '**,  • » * ^ ■*  i * * ■ 

naif >1 
(iosT  b3  A isri 

i 


i l&'^pfiiiH  ;, 

ffxxla^.f  ^q/4?i*^T 

ftfemasoa 


trial 

kqphn^  , : 
l<x>f1o2  a^tbiM  pbglijH 


vftWsfHii 

iiolcnibfrxQ , 

^:10'>fiaE  bnal'jH 


,•>4^ 


< 


rnd»J:'6r(Uf'0  I 'th  n^*t?ti?iWTOi>A 


■ Vj^VriiltlWh/' 

nni?iviO 


riolJ;:.fmolni  jiidir'-f 


. . -^  •* 

hoCI  .iG 

f!  T<)UVJ^ 

i^.(lnoA 


4f-{  ikAflb^ 

ji  lovittO  ‘iotu.miolnl  aildy'i 
'V^'wV^^om,  • )U  ^-3 


Table  of  Contents 


Introduction  1 

Educational  Technology  Visions  3 

A Sampling  of  Visions  3 

Guiding  Principles  5 

Scenarios  - What's  Possible  7 

Essential  Learnings  9 

Research  9 

Best  Practices  13 

New  Roles  in  Learning,  Living,  and  Working  1 5 

The  Current  Status:  Montana  1 7 

Big  Sky  Telegraph  1 7 

EDUNET  18 

Headmaster  1 8 

SIMMS  19 

Star  Schools  1 9 

METNET  20 

SummitNet  22 

Montana  Technology  Survey  23 

The  Current  Status:  U.S 25 

National  Technology  Survey  25 

The  Current  Status  Nationally  26 

Special  Concerns  27 

Lessons  from  History  27 

The  Challenge  for  Tomorrow  29 

Endnotes  31 

References  32 

Appendix  A:  Technical  Glossary 35 

Appendix  B:  SummitNet  Map  41 

Appendix  C:  Technology  Survey  Data  43 


Educational  Technology  in  Montana  Schools:  A Framework  for  Thought 


• 


f 

%* 


3^^ 


< f 


1 1 


V ^ 


r ... 


9 9—itf 


e 

t 

p 

X 


— tf 




twof?r/  yja?o  ttoT 

, ., . ' ■ ‘'v' ’” ''  ^ ■??  -. ':  n 

...  ■ 

- eofWTSj^ 


«>4 


Tr  liitctncv 

X t f1qe;B3}sT  v^pia 

l^^  r .-*5 **•/>  T3H^  3 

sr 

9t  ..’... ^MM|? 

aHN>crt>?  \i^Z 


.r>k 


s'K-'  . • 

£2  

t2  ^.......„.....-*4‘...j_.. v^v-'-u3  -.-^slnoM 


.2.0  r *?ifmuO>f1T 

d£ 


<«  • «♦«  4 « ♦> 


► * 4. • 4 • * .'■^ * i y 

V?fe;.r-*V'1  .tas?tiu'^  ^»tT 


W 

X2  .. 


«4<-  »»-■  .fA4Vr«44<  .**«%.  <4*»*4 

• t ' . i ■ .'  ■*•  w < 


r"'  - ■ '“^ 


22  . 


• «%444A««^«A4i«**«»  •««»♦•<■«  •>«•#  99^4»*«v»«V44**4 


'A  aTiorncT  snlT 


Y • • 4>  A#4  4 A 4-4*  r*«4AA4  4«44 

9£  ■’...'..‘....;l,;.. 


It  .. 


k»A4(^«*44  i44««44«.«*»  •*a4#4«*444  ♦♦  •AA**^**^*^**^ 

r^  >>^2  "xw.,v<}qA 

tl^  jT  ,;>  j^Srt4qA 


A :^^ood^9  rn  vv 


f-  _ 

Introduction 


In  July  1994,  Governor  Marc  Racicot  and  State  Superintendent  Nancy  Keenan 
decided  to  apply  for  funding  under  Public  Law  1 03-227  (Goals  2000:  Educate 
America  Act).  In  addition  to  supporting  grants  for  local  school  districts,  the 
federal  monies  would  finance  a state  improvement  panel  and  a technology  task 
force.  These  groups  would  be  charged  with  developing  a state  education  im- 
provement plan.  Titled  “The  Montana  Plan:  Making  Good  Schools  Better,” 
Montana's  application  was  approved  in  November  1 994,  and  the  panel  and  task 
force  were  appointed  by  the  governor  and  superintendent  in  December  1994. 

In  August  of  1994,  while  the  application  to  the  U.S.  Department  of  Education 
was  being  approved  and  the  groups  were  being  appointed.  State  Superintendent 
Nancy  Keenan  convened  a technology  advisory  committee  to  provide  assistance 
to  the  soon-to-be-appointed  technology  task  force.  Recognizing  the  need  to 
glean  information  from  those  who  have  firsthand  experience  with  technology 
and  its  application  in  the  classroom,  Keenan  selected  teachers,  principals,  super- 
intendents, and  technology  coordinators  from  around  Montana  to  serve  on  the 
advisory  committee. 

Their  professional  experiences  have  convinced  those  appointed  to  the  technol- 
ogy advisory  committee  that  the  proper  use  of  technology  can  only  enhance 
both  teaching  and  learning  experiences.  Furthermore,  advisory  committee 
members  determined  that  the  integration  of  technology  into  the  classroom  is 
fast  becoming  a necessity.  The  advisory  committee  examined  research,  current 
practices  and  resources  needed  for  the  integration  of  technology  in  the  teaching 
and  learning  process. 

This  monograph  contains  background  information  gathered  by  State  Superin- 
tendent Nancy  Keenan's  Education  Technology  Advisory  Committee  and  the 
Office  of  Public  Instruction.  The  materials  were  compiled  for  the  Montana  Plan 
Educational  Technology  Task  Force  to  assist  them  in  their  deliberations  as  they 
develop  a systemic  statewide  technology  plan  for  Montana  public  schools.  It  is 
also  hoped  these  materials  will  provide  other  Montana  educators  with  a frame- 
work for  thought. 
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Educational  Technology  in  Montana  Schools: 

B 'f-  ■“ 


Educational  Technology  Visions 


Technology  Advisory  Committee  members  researched  and  discussed  various  visions  for 
the  theoretical  and  practical  use  of  technology  in  Montana's  classrooms.  What  follows  is 
a sampling  of  visions—  including  that  vision  formulated  by  the  advisory  committee,  nine 
guiding  principles  for  the  most  effective  use  of  technology  in  schools,  and  five  “vision 
scenarios”  which  illustrate  technology's  potential  to  enhance  teaching  and  learning  when 
it  is  correctly  applied.  The  learning  situations  described  in  the  scenarios  currently  exist  in 
Montana,  but  are  available  to  only  a few  students. 


A Sampling  of  Visions... 


“Emerging  information  technologies  will  affect  the  quality  of  life  of  America’s 
children — today  and  in  their  future.  When  educational  technologies  are  inte- 
grated into  curricula,  research  shows  that  they  not  only  provide  students  with 
technical  skills  but  also  enhance  students’  performance  in  the  basics. 

Education  in  our  society  is  the  responsibility  of  the  whole  community.  Educa- 
tional technologies  are  a means  of  ensuring  equitable  and  universal  access  to 
opportunities  for  lifelong  learning.  Technology  tools,  skilled  educators,  and 
community  members  will  prepare  children  to  be  productive  citizens  in  an  ever- 
changing  world.” 

— Montana  Educational  Technology  Advisory  Committee 


“In  a society  increasingly  dependent  on 
information,  a crucial  component  of  educa- 
tion is  equitable  and  universal  access  to 
technology  and  information  resources. 

With  these  tools  and  the  guidance  of  skillful 
educators  as  well  as  community  members, 
students  take  responsible  roles  in  their  own 
learning,  and  are  actively  engaged  in  creat- 
ing learning  environments  as  they  think, 
solve  problems  and  communicate  in  collabo- 
rative and  interdisciplinary  settings.  Stu- 
dents emerge  as  lifelong  learners,  productive 
members  of  the  workforce,  and  contributing 
citizens.”  ^ 

— Washington  Education  Technology 
Advisory  Committee 


“Every  child  is  unique.  Each  has  different 
interests,  different  abilities,  and  a different 
way  of  learning.  Recognizing  this  kind  of 
diversity,  it  is  essential  that  teachers  have 
flexible,  adaptable  tools  that  allow  children 
to  learn  at  their  own  pace,  in  their  own  way. 
Creating  an  interactive  learning  environ- 
ment through  the  integration  of  technology 
with  curriculum  will  enrich  and  empower 
each  child  toward  becoming  an  independent 
and  creative  thinker  and  learner.  Teachers 
must  be  given  the  means  to  stimulate  curios- 
ity, encourage  exploration,  and  meet  the 
individual  needs  of  each  student  in  prepara- 
tion for  the  most  important  test  of  all:  their 
future.”  ^ 

— Conrad,  MT,  Public  Schools 
Computer  Curriculum 
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A Sampling  of  Visions,  cont.. 


“Technology  has  the  potential  to  serve  as  the  catalyst  for  the  educational 
change  the  public  is  seeking.  To  make  that  happen  will  require  a broad  view 
of  issues,  challenges,  and  opportunities  and  action  by  education,  business  and 
industry,  government  and  the  community  at  large. 

That  means  that  education  must  look  beyond  the  immediate  issues  of  schools 
and  begin  to  collaborate  more  closely  with  stakeholders....  As  electronic 
resources  become  available  it  is  important  that  policy  makers  review  and 
revise  policies  and  procedures  to  reflect  technology.  These  policy  changes 
can  increase  students'  learning  options  while  maintaining  high  educational 
standards,  ensuring  equity  of  opportunity  for  all  students,  and  protecting  the 
rights  of  all  citizens  in  this  new  technological  arena.”^ 

— 1994  Washington  State  Education  Technology  Plan 


“Our  vision  is  one  of  a fully  integrated  cross- 
curricular technology  system,  developed  through 
collaborative  partnerships,  that  significantly  im- 
pacts student  learning.”  ^ 

— Oregon  Goals  2000  Technology  Proposal 


“Technology  Literacy  will  surely 
have  a great  influence  on  whether 
American  children  are  competitive  in 
the  global  economy  of  the  Information 
Age.  But  there  is  as  yet  neither  a na- 
tional policy  nor  leadership  defining 
how  we  will  ensure  that  the  47  million 
elementary  and  secondary  school  stu- 
dents in  the  United  States  master  this 
new  literacy. 

Schools  cannot  do  the  job  alone. 
Americans  should  expect  the  best  edu- 
cation possible  from  public  schools,  but 
what  is  needed  in  order  to  achieve  this  is 
an  adequate  commitment  of  resources 
along  with  the  active  and  supportive 
involvement  of  the  private  sector,  fed- 
eral, state  and  local  governments,  and 
parents.” 

— America ’s  Children  & The 
Information  Superhighway 


“The  mission  of  the  Bellevue  Schools  is  to 
ensure  that  all  students  become  successful,  life- 
long learners.  It  is  difficult  to  imagine  that  this 
goal  could  be  obtained  without  preparing  stu- 
dents for  the  information  age  of  the  21st  century. 
Both  instructional  practice  and  supporting 
curricular  and  management  systems  must  take 
advantage  of  the  power  of  current  and  emerging 
technologies.”  ^ 

— Bellevue,  WA,  Public  Schools 
Technology  Plan 
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The  Vision:  Guiding  Principles 


Dunng  the  advisory  committee’s  discussions  of  their  experiences  as  educators  in 
the  classrooms,  it  became  clear  that  the  following  nine  points  were  important  to 
consider  in  any  deliberation  concerning  the  educational  application  of  technology 


in  Montana  schools. 

1 . A statewide  information  infrastructure 
should  be  created  in  Montana  which  would 
connect  all  K-12  classrooms,  homes, 
businesses,  and  institutions  of  higher 
education. 

2.  The  mission  of  schools  should  be  refocused 
to  include  the  integration  of  technology  into 
the  curriculum  and  classroom  in  order  to 
emphasize  not  “knowledge  dissemination” 
but  problem  solving  and  independent 
thinking.  It  is  also  important  to  involve 
and  provide  access  for  the  entire  commu- 
nity; schools  should  become  a community 
resource. 

3.  A high  priority  should  be  placed  on  teacher 
training  in  the  use  of  technology  and  its 
integration  into  the  curriculum  and  class- 
room. Staff  development  is — and  should 
be  considered — crucial  to  the  success  of 
any  technology  plan. 


“A  true  strategic  plan. ..establishes 
the  priorities  and  the  particulars  of 
universal  reach,  backed  by  the 
necessary  financing  to  guarantee  that 
every  classroom,  library,  community 
center  and  home  has  adequate  hard- 
ware, software  and  access  to  the 
superhighway.  [It  also  has  a]  step- 
by-step  plan  and  timetable  for 
achieving  it.”^ 

— America  '5  Children  & The 
Information  Superhighway 


4.  TTie  use  of  technology  in  Montana  schools 
should  be  approached  in  a well-planned, 
universal,  equitable,  and  long-term  manner. 

• All  districts  should  have  board-ap- 
proved technology  plans  and  a commit- 
ment to  those  plans. 

• Provision  should  be  made  to  assist 
districts  and  schools  in  the  develop- 
ment and  implementation  of  their 
educational  technology  plans.  Further- 
more, those  plans  should  be  institution- 
alized. 

• All  students  should  be  provided  access 
to  whatever  technology  is  imple- 
mented. 

5 . Financing  should  be  considered  in  a well- 
planned  and  long-term  manner.  Ongoing 
support  structures  and  procedures  need  to 
be  established  for  purchasing,  maintaining, 
and  updating  technology  and  staff. 

6.  Students  should  be  taught  to  evaluate  and 
manage  the  informational  resources  they 
can  access. 

7.  Community  commitment  is  a necessary 
component  in  this  process.  Implementing 
technology  plans  and  establishing  the 
necessary  support  structures  call  for  the 
retooling  of  schools  and  the  classroom. 

8 A vehicle  for  assessing  the  use  of  technol- 
ogy and  the  technology  plan  needs  to  be 
established. 

9.  Pre-School  through  age  100,  not  just  K-12 
education,  should  be  the  goal.  Communica- 
tion and  interaction  among  teachers,  stu- 
dents, businesses,  and  community  members 
should  be  facilitated. 
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The  Vision:  Guiding  Principles,  cont.. 


In  the  June  1 994  draft  of  the  Washington  State  Technology  Plan  for  K- 1 2 Schools,  the 
following  five  principles  are  cited  as  forming  the  basis  for  the  state  plan: 

1 . In  our  rapidly  changing  world,  the  eco- 
nomic viability  of  communities  and 
individuals  depends  on  the  ability  to 
access  information,  build  knowledge,  and 
solve  problems.  Technology  plays  a key 
role  in  this  process  and  students  must 
develop  skills  in  its  use. 

2.  Now  and  in  the  future  all  learners  and 
educators  must  have  equitable  and  univer- 
sal access  to  information  and  technology 
and  be  skilled  in  technology  applications. 

3.  Communication  linkages  among  all  of  the 
“stakeholders”  in  a child’s  life  are  critical 
to  the  education  and  well-being  of  the 
whole  child.  Technology  is  a critical 
element  in  establishing  these  vital  link- 
ages. 


4.  The  use  of  technology  is  essential  to  the 
restructuring  of  schools  through: 

• increased  access  to  information; 

• increased  application  of  appropriate 
instructional,  management,  and 
assessment  tools; 

• new  strategies  and  tools  which 
involve  students  in  creating  and 
producing  meaningful  knowledge; 
and 

• greater  relevance  to  the  community 
and  workplace. 

5.  Effective  use  of  technology  in  schools  in 
Washington  State  must  be  based  on  coordi- 
nated planning  and  funding  efforts  at  the 
state,  regional,  and  local  levels.  To  effect 
change,  factors  such  as  training,  support, 
and  time  must  be  addressed  simultaneously. 


“We  as  a nation  cannot  afford 
even  to  contemplate  not  “plug- 
ging in”  education  to  a national 
and  international  telecommunica- 
tions infrastructure.  To  remain 
outside  of  that  infrastructure  is  to 
deny  students  and  teachers  access 
to  what  will  be  the  basic  informa- 
tion resources  of  future  society, 
thus  robbing  future  generations  of 
the  tools  and  resourcesxthat  they 
will  need  to  be  effective  citizens, 
workers,  thinkers  and  social 
beings.”  ^ 

— Professor  Dennis  D.  Cooler,  Chair 
Dept,  of  Curriculum  & Instruction, 
Northern  Illinois  University 


“Teachers  who  use  technology  for 
restructuring  do  not  focus  on  the 
machinery  of  technology.  They  look 
instead  at  the  opportunities  technol- 
ogy offers  for  enhancing  learning. 
They  assume  new  roles  as  they  move 
away  from  the  traditional  roles  of 
presenter  and  knowledge  provider 
to  become  collaborators,  research- 
ers, mentors,  facilitators  and  long- 
range  planners.” 

—Ned  Levine,  Principal,  Willson  Science  & 
Technology  School  and  Member,  Edtech 
Advisory  Committee 
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Kids,  Computers,  and  History  Kiosks 

Ariana  and  Jeff  are  part  of  a team  currently  engaged  in  a two-year  cooperative  project  with 
the  U.S.  Forest  Service.  The  project  goal?  These  eighth  graders  at  Rattlesnake  Middle 
School  are  developing  an  interactive  display  to  be  used  in  kiosks  at  ranger  stations  and 
visitor  centers  along  the  Nez  Pierce  National  Historic  Trail.  After  carefully  researching 
the  Nez  Pierce  Indians  and  their  1877  attempt  to  evade  capture  by  the  U.S.  Army  and 
escape  through  Montana  into  Canada,  Jeff  and  Ariana’ s team  used  computers,  videos, 
pictures,  aerial  films,  maps,  historical  accounts  and  facts  to  produce  a multi-media  program 
on  the  subject.  The  students  designed  their  program  to  include  historical  background  on 
both  the  Nez  Pierce,  the  U.S.  Army,  and  the  battles  fought  along  the  Nez  Pierce  Trail  with 
special  focus  on  locations  between  Lolo  Pass  and  Stevensville.  Viewers  can  see  historical 
figures,  listen  to  their  words,  and  gain  an  overview  of  the  area's  geography.  Currently, 
Jeffs  and  Ariana’ s team  is  preparing  to  incorporate  touch  screens  into  their  final  products. 
As  early  as  next  summer,  their  program  could  be  up  and  running  for  the  visiting  public. 
Using  today’s  technology,  Ariana,  Jeff,  and  their  other  teammates  will  give  residents  and 
visitors  the  chance  to  take  a step  back  into  the  past  and  catch  a glimpse  of  the  historic 
drama  which  unfolded  in  the  Bitterroot. 

The  Sk/s  the  Limit 

The  70  students  at  Rapelje  School  are  “taking  off’  where  technology  is  concerned  — the 
entire  school  is  immersed  in  rocketry  and  space  travel.  Students  in  Mr.  Erfle’s  technology 
class  designed  and  built  model  rockets,  a launch  pad,  and  a lego  transport  tram.  They  then 
developed  a program  to  operate  the  tram  by  computer;  programmed  “Robie,”  a small  robot, 
to  remove  the  rocket  from  the  tram  and  place  it  on  the  launch  pad;  and  built  and  pro- 
grammed a computer-driven  rocket-firing  mechanism.  While  the  technology  students  were 
emulating  NASA  scientists  (albeit  on  a smaller  scale),  students  in  other  classes  were  also 
involved.  Physics  students  applied  physical  principles  and  formulae  to  calculate  and 
predict  trajectory,  distance  traveled  to  apogee  and  average  velocity.  History  students 
researched  the  history  of  rockets.  Art  students  designed  a logo  for  the  project  which,  after 
much  deliberation,  English  students  dubbed  “Project  Zeus.”  Business  students  set  up  a data 
base  of  information  for  each  launch  and  built  a spreadsheet  to  analyze  data  and  the  costs 
associated  with  variable  factors  like  wind  speed.  Because  they  could  apply  their  classroom 
exercises  to  the  ongoing  rocket  project,  students  were  excited  and  more  directly  engaged  in 
learning.  Who  knows  where  their  studies  and  imagination  might  take  them — they  may 
“boldly  go  where  no  [one]  has  gone  before.” 

Assistive  Technology 

Sierra  sits  in  a circle  of  students  who  are  entranced  with  an  account  of  her  recent  trip  to 
Minneapolis  and  the  world’s  largest  mall.  She  smiles,  responds  to  questions,  and  lets  her 
computer  do  her  talking.  No  matter  that  the  responses  are  pre-programmed  into  her  por- 
table computer;  Sierra  can  engage  people,  interact  and  be  understood  in  ways  that  her 
physical  limitations  have  never  before  allowed.  Sierra  has  cerebral  palsy  and  severe  physi- 
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Assistive  Technology,  cont 

cal  disabilities.  Specially  designed  controls  attached  to  her  wheelchair  allow  her  to  operate 
both  her  chair  and  her  computer  with  head  and  neck  movements,  and — thanks  to  specially 
designed  software  and  parents  who  are  only  too  happy  to  help  her  with  input — her 
computer’s  memory  is  stuffed  with  comments  that  range  from  the  more  mundane,  “I’m 
hungry.  I’d  like  some  fruit,”  to  the  story  she’s  telling  about  her  shopping  adventures.  As  a 
result.  Sierra  has  gained  mobility  and  a certain  amount  of  independence.  Sure,  she  some- 
times has  trouble  maneuvering  through  a crowd,  but  she  now  can  tell  whoever  is  blocking 
her  path  to  “get  out  of  the  way.” 

No  More  "Dry  Old”  Book  Reports 

John  and  Elizabeth  are  learning  about  coral  reefs  in  school.  Fourth  graders  at  Hawthorne 
Elementary  in  landlocked  Helena,  Montana,  they  are  not  only  thousands  of  miles  away 
from  the  nearest  coral  reef,  they  also  live  in  a semi-arid  ecosystem  that  bears  little  resem- 
blance to  a marine  environment.  Thanks  to  modem  technology,  however,  John  and  Eliza- 
beth have  the  world  — Sea  World,  that  is  — at  their  fingertips.  First,  though,  John  and 
Elizabeth  use  books  and  encyclopedias  to  familiarize  themselves  with  the  animals,  environ- 
ment, and  plant  life  endemic  to  coral  reefs  . Then  they  use  a telephone  connection  to  talk 
to  staff  at  Sea  World  and  get  answers  to  their  questions  directly  from  marine  biology 
experts.  They  broaden  their  research  to  include  more  “modem”  resources  like  video  tapes, 
CDs,  and  other  on-line  information  services.  After  they  finish  their  research,  they  compile 
the  information  they  have  gathered  into  a multi-media  presentation.  John  and  Elizabeth 
emerge  from  their  learning  experience  with  greater  understanding  and  appreciation  of  the 
workings  of  a coral  reef  and,  more  generally,  of  other  ecosystems. 

\ 

Back  to  the  Farm 

Kim,  Darby,  and  Scott  are  learning  firsthand  how  agricultural  markets  are  affected  by 
different  economic  variables  and,  in  turn,  how  the  markets  affect  their  families’  farms.  As 
members  of  the  Dillon  Future  Farmers  of  America  (FFA),  they  use  satellite  technology  to 
monitor  the  various  agricultural  markets  in  the  United  States  and  around  the  world.  Using 
a computer  monitor  and  their  satellite  hook-up,  these  students  have  24-hour  access  to  the 
futures,  financials,  stocks,  and  commodities  markets.  They  can  also  access  various  agricul- 
tural libraries  and  databases.  Since  her  family  runs  a hog  farm,  Kim  carefully  tracks  the 
historical  and  current  price  trends  of  porkbellies.  Kim,  Darby,  and  Scott  all  hope  to  take 
over  the  family  business  some  day  and  are  busy  learning  how  to  gage  market  influence  and 
market  directions  in  agriculture.  These  students  are  already  putting  their  knowledge  to 
work  on  their  families’  fields  and  pastures.  Their  experience  will  stand  them  in  good  stead 
when  each  takes  the  helm  of  the  family  business. 
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There's  no  escaping  technology  and  its  impact;  televisions,  video  games,  and  personal 
computers  have  firmly  inserted  it  into  our  daily  lives,  often  in  inequitable  and  non-con- 
structive  ways.  It  is  time  to  incorporate  technology  into  the  educational  process.  When 
planning  for  the  21st  century,  however,  it  is  not  enough  to  simply  put  the  latest  technologi- 
cal bells  and  whistles  into  every  classroom.  Research  has  shown  that  students’  roles  in  the 
classroom  should  change  along  with  the  knowledge  and  skills  they  need  to  acquire  in 
school.  The  classroom  environment  itself  needs  to  change  in  order  to  assimilate  that 
technology  and  to  make  effective,  constructive  use  of  it. 


Research 

The  following  was  written  by  John  Cradler  and  represents  a summary  of 

j/ 

Number  of  children  in  the  U.S.: 

the  findings  of  research  and  evaluation  studies  derived  from  several 
sources  including  state  technology  programs,  the  Report  on  the  Effec- 

67.4  million'® 

tiveness  of  Technology  in  Schools  from  1990-1994,  and  a review  of 

Number  of  K- 1 2 students: 

model  technology  schools.’ 

47  million" 

A.  Outcomes  for  students  and  teachers  related  to  technol- 

Number  of  babies  bom  in  1992: 

ogy  applications 

4 million'^ 

1 . Student  Outcomes:  The  effectiveness  of  technology  tends  to  vary  as  a 

One  in  four  preschool-age 

function  of  the  curriculum  content  and  instructional  strategy  delivered  by 
the  technology.  When  content  and  strategies  are  determined  to  meet 
accepted  education  standards,  research  shows  that  technology 

children  live  in  poverty.'^ 

• Increases  performance  when  interactivity  is  prominent. 

• Increases  opportunities  for  interactivity  with  instructional  pro- 

grams. 

• Is  more  effective  with  multiple  technologies  (video,  computer. 

Annual  expenditures  on  enter- 

telecommunications,  etc.). 

tainment  and  recreation: 

• Improves  attitude  and  confidence — especially  for  ‘at  risk’  students. 

• Provides  instructional  opportunities  otherwise  not  available. 

• Can  increase  opportunities  for  student-constructed  learning. 

• Increases  student  collaboration  on  projects. 

• Increases  mastery  of  vocational  and  workforce  skills. 

• Helps  prepare  students  for  work  when  emphasized  as  a problem- 

$340 billion'" 

solving  tool. 

Annual  exfienditures  on  elemen- 

• Significantly  improves  problem-solving  skills  of  learning  disadvan- 

tary and  secondary  education 

taged  students. 

(public  and  private): 

• Improves  writing  skills  and  attitudes  about  writing  for  urban 

$270  billion'5 

Limited  English  Proficient  students. 

• Improves  writing  skills  as  a result  of  using  telecommunications. 

- 

2.  Educator  Outcomes:  Research  on  the  benefits  of  technology  for  teaching 

is  generally  positive  with  a shift  from  the  more  traditional  directive  to  a 
more  student-centered  approach.  Research  shows  that  educator  use  of  ' 

Average  age  of  Internet  user 

technology  results  in 

in  1994:  26'® 

• Less  directive  and  more  student-centered  teaching. 

Average  age  of  Internet  user 

• Increased  emphasis  on  individualized  instruction. 

• More  time  spent  by  teachers  advising  students. 

• Increased  interest  in  teaching. 

• Interest  in  experimenting  with  emerging  technologies. 

in  2000:  15'^ 
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Lack  of  information  literacy  costs 
business  an  estimated  $25  to  $30 
billion  annually  in  poor  product 
quality,  low  productivity  and 
accidents.'* 


‘The  skillful  use  of  technol- 
ogy and  its  knowledgeable 
application  in  a variety  of 
settings  is  an  absolute  re- 
quirement for  the  educated 
person  in  today's  world.”” 

—The  Oregon  Educational 
Act  for  the  21st  Century 


Only  12-14%  of  U.S. 
classrooms  have  a tele- 
phone line.^° 


Percentage  of  schools  with  at 
least  one  computer:  99%^' 


Percentage  of  school  computers 
considered  "obsolete"  by  the 
Department  of  Commerce's 
Information  Infrastructure  Task 
Force:  80%^^ 


Educator  Outcomes,  cont. 

• Teacher  preferences  for  multiple  technology  utilization. 

• Increased  administrator  and  teacher  productivity. 

• Increased  planning  and  collaboration  with  colleagues. 

• Rethinking  and  revision  of  curriculum  and  instructional  strategies. 

• Greater  participation  in  school  and  district  restructuring  efforts. 

• Business  partnerships  with  schools  to  support  technology. 

• Increased  education  involvement  with  community  agencies. 

• Increases  in  teacher  and  administrator  communication  with  parents. 

B.  Technology  development  and  applications  to  support  the 
teaching  of  learning 

1 . Technology  development  factors:  Research  shows  that  particular  features 
of  technology-based  resources  are  critical  for  effective  technology 
applications  in  education  and  should  provide  for  or  incorporate 

• Immediate  adjustment  of  task  difficulty  in  relation  to  student 
responses. 

• Instant  feedback  of  correctness  of  responses. 

• Ease  of  use  by  students  and  teachers. 

• Sustained  interest  and  use  by  students. 

• Simulations  of  tasks  not  possible  in  the  classroom  or  from  books. 

• Student  control  of  pacing  the  educational  programming. 

• Opportunities  for  individualized  problem  solving. 

• Opportunities  to  use  multiple  technologies. 

• Built  in  assessments  and  procedures  to  match  technology  resources 
with  learner  needs. 

• Field  testing  of  technology-based  resources  with  a variety  of 
students  in  a variety  of  settings. 

• Involvement  in  the  development  of  educational  technology  pro- 
grams. 

• Alignment  with  curriculum  frameworks  and  existing  instructional 
resources. 

2.  Technology  application  factors:  The  following  are  general  considerations 
that  research  and  evaluation  studies  document  as  important  features  to 
include  in  the  application  of  technology-based  resources.  The  studies 
suggest  that  technology  should  provide  for  or  promote 

• Instruction  that  cannot  be  easily  accomplished  without  the 
technology. 

• Guidelines  for  teachers  on  how  and  when  to  integrate  the  technol- 
ogy into  instruction. 

• Expansion  or  enhancement  of  the  curriculum. 

• Integration  into  current  and  emerging  curriculum  standards  and 
guidelines,  i.e.,  interoperability. 

• Access  to  technology  and  educationally  relevant  programs. 

• Ease  of  use  and  high  interest  in  any  environment. 

• The  use  of  the  technology  within  the  regular  classroom  or  learning 
environment. 

• Adults  that  can  promote  meaningful  student  use  of  technology. 

• Adapted  uses  of  technology  with  diverse  student  populations. 

• Involvement  of  teachers  and  administrators  in  the  design  and 
implementation  of  educational  technology  Research  &.  Develop- 
ment. 
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C.  Local,  state,  and  national  factors  to  support  effective 

technology  applications 

Hours  U.S.  children  who  have 

1 . Local  teacher  support  factors:  Research  consistently  supports  specific 

home  video  games  spend  playing 

school  and  district-level  program  characteristics  that  enable  teachers  to 

them:  1.5perday^ 

effectively  utilize  technology.  Such  factors  generally  include 

• Teacher  awareness  of  effective  technology  applications. 

Amount  of  TV  watched  by 

• Time  for  teachers  to  plan,  learn  about,  and  implement  technology 

children  ages  2-11:  23  hours. 

applications. 

41  minutes  per  week^'’ 

• A social  network  of  other  technology  using  teachers. 

• Availability  of  teacher  mentors  or  other  peer  support. 

• Involvement  of  principals  and  other  administrators  in  the  planning 

and  training. 

• Development  of  the  knowledge  to  critique  and  select  technology 

applications. 

Amount  of  own  money  children 

• Development  of  school  and  classroom-level  technology  plans  by 

and  for  teachers. 

1 2 and  under  spend  annually: 

• Involvement  of  teachers  in  deciding  classroom  uses  of  technology. 

$8.6  billion^ 

• Teacher  access  to  technology  while  planning. 

Amount  of  own  money  children 

• Understanding  of  ways  to  integrate  technology  into  education 

reform. 

13-18  spend  annually: 

• Preparation  of  new  teachers  for  effective  integration  of  technology 

$57  billion^ 

into  teaching. 

Parental  spending  influenced  by 

• Long-term  staff  development  to  support  integration  of  technology 

into  instruction. 

children  annually:  $132  billion^ 

• Increased  opportunity  for  staff  development  and  technical  assis- 

tance. 

• Access  to  technology  and  telecommunications  resources. 

• Awareness  of  and  access  to  educationally  relevant  technology- 

based  programs. 

• Equitable  access  to  centralized  information  resources  related  to 
technology  use. 

• Teacher — and  student — access  to  computers  outside  of  school. 

“Information  and  Technol- 

ogy  Literacy  will  be  as  much 

• Opportunities  for  educators  to  communicate  with  peers  in  other 

a part  of  2 1 st  century  life  as 

schools  and  at  conferences. 

knowing  how  to  use  a phone 

• School  and  district  administrators  committed  to  the  use  of  technol- 

today.”  ^ 

ogy- 

• The  systematic  conversion  of  high-performance  training  technolo- 

—America's  Children  & the 

gies  to  support  education. 

Information  Superhighway 

• Shifting  the  media  and  telecommunications  industry  from  entertain- 

ment  to  “edutainment.” 

2.  State  and  federal  program  support  factors:  Survey  research  and  review 

of  20  state  plans  has  documented  particular  state  and  federal  program 

Advertising  expenditures  on 

elements  that  promote  effective  technology  use  that  include: 

broadcast  TV  targeted  at  children: 

• Technology  incorporated  into  existing  and  emerging  education 

$800  million^ 

initiatives. 

Age  at  which  children  start  asking 

• Incorp>oration  of  technology  applications  into  state  curriculum 

frameworks  and  standards. 

for  brand-name  items: 

• Planning  as  a pre-requisite  for  receiving  technology-based  re- 

230 

sources. 

• Guidelines  for  local  planning  that  promote  funding  allocations  for 

staff  development. 
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State  and  federal  program  support  factors,  cont. 


“Technology  will  continue 
to  change  the  nature  of  the 
learning  process  from  a pas- 
sive endeavor  to  an  active  one 
as  students,  young  and  old, 
access  information  and  work 
with  others  from  around  the 
world.”^' 


—North  Central  Regional 
Educational  Laboratory 


Home  Video  game  revenues 
1993:  $8.5  billion'"' 

Retail  sales  of  all  home  educa- 
tional programs  1993: 

$147  million” 

700  home  educational  software 
titles  were  on  the  market  in  1994; 
It  is  projected  that  250  additional 
titles  will  be  released  annually.'^ 


• A statewide  technology  in  education  clearinghouse  with  electronic 
distribution. 

• Incentives  for  the  development  and  validation  of  technology-based 
resources. 

• Incentives  for  identification  and  dissemination  of  programs  and 
practices  that  work. 

• Funding  for  school  and  district  technology  use  plans  that  meet  local 
and  state  criteria. 

• An  interagency  governance  structure  to  leverage  resources  across 
agencies  for  technology. 

• Provisions  for  regional  and  local  technology  use  training  and 
technical  assistance. 

• A statewide  interoperable  electronic  information  highway  acces- 
sible by  all  classrooms  and  learning  environments. 

• Both  formative  and  summative  evaluation  of  all  programs. 

• A process  to  communicate  program  accomplishments  and  problems 
to  stakeholders. 

• Information  policy  makers  about  cost  benefits  of  technology 
applications  in  education. 

• Technology  uses  incorporated  into  program  review  and  assessment 
guidelines. 

• Coordination  of  education,  business,  and  other  relevant  governmen- 
tal agencies. 

• Business  involvement  in  planning  and  implementing  technology  in 
education. 


D.  Considerations  for  an  expanded  Research  and  Develop- 
ment (R&D)  agenda  for  educational  technology 


49%  of  college  graduates  with 
children  reported  that  their 
children  used  a personal 
computer.” 

1 6%  of  those  with  a high  school 
education  or  less  reported  that 
their  children  used  a personal 
computer.” 


Most  studies  are  formative  and  summative  evaluations  of  various  existing 
technology  applications  in  education.  Little  funding  has  been  expended  for 
in-depth  R&D  for  education — especially  for  grades  K-12.  So  far  the 
emphasis  has  been  placed  primarily  on  qualitative  research  and  evaluation 
and  less  on  development  and  validation.  Industry  has  engaged  in  develop- 
ment, but  that  development  has  not  been  connected  to  research.  Before 
technology  can  have  a long-term  impact  on  education,  it  is  necessary  to  have 
a strong  R&D  agenda  that  promotes  development  combined  with  the  needed 
research  to  inform  the  education  community  and  the  education  stakeholders 
about  effective  practices  and  products.  The  research  should  help  to  deter- 
mine the  extent  to  which  these  new  practices  and  products  related  to 
technology  promote  needed  education  reform.  An  expanded  R&D  agenda  is 
important  and  should  focus  on  the  following: 


29%-39%  of  all  students  report 
that  computers  are  frequently  ^ 
unavailable  at  school.” 


The  top  20%  of  schools  (i.e., 
those  with  the  highest  ratio  of 
computers  to  students)  have  nine 
times  as  many  computers  as 
schools  in  the  bottom  20%.'* 


User  friendly  and  educationally  relevant  information  databases  for 
the  National  Information  Infrastructure  (Nil). 

Applications  of  technology  to  promote  desired  state  and  national 
education  reforms. 

The  use  of  telecommunications  and  distance  learning  for  teacher 
staff  development. 

Identification  and  dissemination  of  model  technology  programs, 
practices,  and  projects. 

Identification  of  occupational  skills  standards  related  to  technology 
applications. 
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R&  D Agenda,  cont: 

• Using  technology  to  disseminate  information  resources  that  provide 
systemic  reform. 

• Integration  of  technology  into  National  Education  Reform  (Goals 
2(XX),  ESEA  Reauthorization,  School  to  Work,  etc.). 

• Development  of  effective  educational  software,  multimedia,  and 
video  for  school  and  home  use. 

• Study  of  the  positive  and  negative  consequences  of  technology  on 
education  and  society. 

R&D  that  addresses  these  and  other  priorities  is  critical  if  educators  are  to  be 
knowledgeable  about  the  effective  use  of  technology  to  improve  teaching 
and  learning.  Most  educators  believe  that  schools  and  teachers  are  not 
technologically  equipped  to  prepare  students  for  the  21st  century.  A strong 
R&D  agenda  with  sustained  financial  support  can  help  meet  this  national 
need. 


Worldwide  telecommunications 
revenues  1993:  $700  billion^’ 

Worldwide  telecommunications 
revenues  2003:  $3  trillion  (an 
increase  of  428%)“*® 


American  students  rank 
behind  Austria,  Germany  and 
the  Netherlands  in  practical 
computer 
knowledge.^' 


Best  Practices 


In  light  of  this  research,  the  advisory  committee  derived  a list  of  eight  “best 
practices”  that,  in  their  experience,  outlines  the  best  way  to  prepare  students  for 
the  21st  century. 


1 . Use  a long-term  focus  with  an  emphasis 
on  the  empowerment  and  the  efficacy 
of  students.  “We  shape  our  future  by 
present  actions.” 

2.  Use  a cognitive  research  base — concen- 
trate on  the  human  center  and  concen- 
trate on  whole  person  instruction  and 
interaction. 

3.  Regard  technology  and  computers  as 
learning  rather  than  teaching  environ- 
ments. Emphasize  communication 
rather  than  rote  learning  or  technical 
expertise. 

4.  Concentrate  on  education  that  is  idea 
and  problem  centered  and  that  is 
equitably  applied  across  disciplines. 


5.  Stress  collaborative  education  and 
communication  rather  than  isolation. 

6.  Provide  students  with  survival  skills  for 
a changing  world  and  nurture  the 
concept  of  global  stewardship  and 
connection. 

7.  Emphasize  active  learning  and  the 
development  of  critical  thinking  skills 
using  real  problems  and  enabling  the 
creation  of  assignments  and  projects 
which  are  meaningful,  relevant,  and 
useful  to  the  community. 

8.  Use  technology  as  a viable  tool  to  assist 
the  physically,  mentally  or  emotionally 
challenged.  Used  correctly,  software  is 
patient,  more  even-handed  in  response 
than  humans,  and  can  pace  instruction 
and  design  individualized  lessons. 
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Essential  Learninss:  New  Roles 


As  the  Washington  State  Technology  Plan  states,  the  effective  use  of  technology  in 
the  learning  process  requires  that  “students  develop  new  roles  in  learning,  living 
and  working.”  Both  Washington  and  Alaska  have  identified  new  skills  which  these 
roles  will  involve.  These  skills  or  “essential  learnings”  should  be  woven  into  aca- 
demic learning  requirements  in  all  subjects  and  areas. 


The  Washington  Plan  defines  seven  “essential  learnings.” 


1.  The  student  as  information  navigator. 

The  student  recognizes  and  values  the 
breadth  of  information  sources,  browses 
those  sources,  differentiates  and  selectively 
chooses  sources,  and  retrieves  appropriate 
information/data  using  all  forms  of  media, 
technology  and  telecommunications. 

2.  The  student  as  critical  thinker  and 

analyzer  using  technology  and  telecom- 
munications. 

The  Student  reviews  data  from  a variety  of 
sources,  analyzing,  synthesizing,  and 
evaluating  data  to  transform  it  into  useful 
information  and  knowledge  to  solve 
problems. 

3.  The  student  as  creator  of  knowledge 
using  technology  and  telecommunica- 
tions. 

The  student  constructs  new  meaning  and 
knowledge  by  combining  and  synthesizing 
different  types  of  information  through 
technology,  telecommunications,  and 
computer  modeling/simulations. 

4.  The  student  as  effective  communicator 
through  a variety  of  appropriate  tech- 
nologies/media. 

The  student  creates,  produces,  and  presents 
ideas  and  unique  representations  of 


thoughts  through  a variety  of  media  by 
analyzing  the  task  before  him/her,  the 
technologies  available,  and  appropriately 
selecting  and  using  the  most  effective 
tool(s)/media  for  the  purpose  and  audience. 

5.  The  student  as  a discriminating  selector 
of  appropriate  technology  for  specific 
purposes. 

The  student  discriminates  among  a variety 
of  technologies  and  media  to  extend  and 
expand  his/her  capabilities. 

6.  The  student  as  technician. 

The  student  develops  sufficient  technical 
skills  to  successfully  install,  set-up,  and  use 
the  technology  and  telecommunications 
tools  in  his/her  daily  life,  work  situations, 
and  learning  environments. 

7.  The  student  as  a responsible  citizen, 
worker,  learner,  community  member, 
and  family  member  in  a technological 
age. 

The  student  understands  the  ethical, 
cultural,  environmental,  and  societal 
implications  of  technology  and  telecommu- 
nications, and  develops  a sense  of  steward- 
ship and  individual  responsibility  regarding 
his/her  use  of  technology  and  telecommu- 
nications networks. 
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Americans  marveling  at  Thomas  Edison's 

incandescent  light  and  Alexander  Graham  Bell's 
telephone  thought  they  were  living  in  revolutionary 
times  and  they  were.  But  by  comparison  we  today 
are  strapped  to  a rocket  whose  velocity  and  range  we 
can  only  faintly  comprehend.  Computer  technology 
is  carrying  us  into  an  era  when  the  production  and 
distribution  of  knowledge  and  information  will  be 
vastly  more  important  than  the  production  and  distri- 
bution of  things.  We  have  not  begun  to  grapple  with 
the  implications  of  this  for  society,  and  especially  for 
the  way  we  earn  a living,  educate  our  children,  and 
manage  our  economies.^^ 

Mortimer  Zuckerman,  Editor-in-Chief 
U.S.  World  and  News  Report 


The  Alaska  Technology  Student  Standards  Committee  focused  on 
content  standards  and  descriptions  for  what  students  should  know  in 
the  following  general  areas: 


• Understanding  and  operating  technology; 

• Using  technology  to  access  and  select  information; 

• Using  technology  to  solve  problems; 

• Using  technology  to  express  ideas  and  convey  information; 

• Understanding  and  evaluating  the  impact  of  technology;  and 

• Integrating  technology  into  daily  living. 


Educational  Technology  in  Montana  Schools:  A Framework  for  Thought  1 6 


The  Current  Status 


Montana 


Educational  technology  is  being  used  in  many  exciting  ways  across  Montana.  The 
use  of  specific  technology  is  often  unique  to  the  setting  and  varies  from  classroom 
to  classroom  and  from  teacher  to  teacher.  As  a result,  it  would  be  difficult  to  enu- 
merate or  describe  the  diverse  applications  of  educational  technology. 

Following  are  short  descriptions  of  some  of  the  major  uses  of  technology  and 
networks  currently  operating  and  available  in  Montana.  This  list  is  certainly  not 
exhaustive. 


Big  Sky  Telegraph 


Big  Sky  Telegraph  (BST),  created  in  January  1988  with  grants  from  the  M.J.  Murdock  Chari- 
table Trust  and  US  West,  has  provided  the  genesis  for  a dynamic,  innovative  telecommunications 
network  geared  to  the  needs  of  Montana’s  people  and  communities.  Located  on  the  Western 
Montana  College  campus  in  Dillon,  Big  Sky  Telegraph  equips  educators,  students,  business 
people,  and  community  members  with  state-of-the-art  telecommunications  access  and  informa- 
tion. 

Big  Sky  Telegraph  continues  its  progressive  role  as  a leading  telecomputing  network  with  the 
delivery  of  Internet  services  and  training.  BST  is  connected  “live”  24  hours  a day  to  3.2  million 
computer  systems.  Any  of  over  40  million  people  can  simply  type  BST’s  Internet  address  and  be 
connected  with  the  equivalent  of  a free  long  distance  phone  call  from  anywhere  in  the  world. 
Daily  visitors  from  Brazil,  Finland,  Germany,  and  others  appear  on  Big  Sky  Telegraph.  BST  has 
over  4,000  users  per  month. 

Many  of  these  Internet  users  are  looking  for  teachers  to  participate  in  multi-classroom  projects 
or  for  student  penpals  from  other  countries  to  correspond  with  their  classes.  By  learning  how  to 
use  telecommunications,  students  find  that  they  can  become  “significant  participants,  no  matter 
where  they  live.”  BST  serves  as  a support  test  location  for  a diverse  number  of  innovative  online 
projects. 

Full  Internet  services  and  E-mail  are  offered  to  Big  Sky  Telegraph’s  subscribers.  BST  makes  it 
easy  to  explore  dozens  of  easy-to-use  menu-driven  resources  and  to  join  thousands  of  interactive 
listservs. 

BST  provides  on-line  training  and  services  to  teachers  and  citizens  statewide  through  distance 
learning  opportunities,  educational  resources,  community  support  services,  economic  develop- 
ment resources,  and  global  communications  via  the  Internet.  BST  currently  has  over  700  K-12 
lesson  plans  available  for  users. 
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Big  Sky  Telegraph,  cont: 

The  skills  to  navigate  the  global  information  highway,  to  access  information  and  communicate 
with  people  worldwide,  are  becoming  increasingly  important.  Development  of  the  National 
Information  Infrastructure  (Nil)  will  unleash  an  information  revolution  that  will  change  forever 
the  way  people  live,  work,  and  interact  with  each  other.  Big  Sky  Telegraph’s  easy-to-use  menus 
help  ensure  that  users  can  transfer  information  across  networks  easily,  efficiently,  and 
affordably. 


Edunet 


EDUNET  is  a distance  learning  computer  network  that  electronically  provides  classes  to  any 
computer  and  modem  in  the  United  States.  Its  goal  is  to  provide  “interactive  education  through 
telecommunications.”  First  started  in  1984  by  Lee  Holmes  and  Paul  Dorrance  at  Helena  High 
School,  the  network  moved  to  its  current  base  in  Saco,  Montana,  where  it  is  hosted  by  the  Saco 
public  schools.  Both  IBM  compatible  or  Macintosh  computers  with  1200,  2400,  or  9600  baud 
modems  can  access  this  network.  Training  is  available  on-line  and  on-site. 

EDUNET  serves  as  a link  between  students  and  teachers  and  provides  customized  service  for 
varying  needs.  The  first  courses  offered  in  the  system  were  basic  drafting  and  electronic  courses. 
Since  then  the  course  offers  have  expanded  to  include  40  courses  in  a variety  of  subjects  includ- 
ing, but  not  limited  to,  math,  science,  English,  history,  foreign  languages,  and  business.  Assign- 
ments and  helpsheets  are  stored  on-line,  to  be  downloaded  as  needed.  EDUNET's  prim^ 
participants  are  rural  schools  and  the  most  requested  courses  are  foreign  languages. 

EDUNET  is  a non-profit  organization  intended  to  provide  educational  opportunities  for  schools 
and  students  that  would  otherwise  go  without.  The  cost  for  enrolling  is  $250  per  student  per 
semester  course.  The  network  also  furnishes  free  public  domain  access  to  files  from  various 
educational  groups  in  the  Western  United  States.  The  network  also  provides  free  public  domain 
access  to  files  supplied  by  different  educational  organizations  in  California,  Idaho,  Montana,  and 
Washington  with  a focus  on  anti-drug  and  alcohol  programs  for  schools. 


Headmaster 


Headmaster  is  a distance  learning  service  which  provides  individual,  skill-based,  mastery  learn- 
ing courses  to  students  who  use  computers  and  modems  all  across  the  country.  Started  in  1982 
by  Paul  Dorrance  and  Ben  Schmidtt  and  based  in  Helena,  this  service  offers  over  40  courses 
taught  by  endorsed  teachers.  Course  offerings  range  from  languages  to  sciences,  mathematics  to 
business,  elementary  to  adult,  and  high  school  to  college  level.  It  is  designed  so  that  students 
“essentially  get  their  own  ‘private’  tutor.”  Teachers  contract  with  Headmaster  and  receive  a 
percentage  of  all  monies  generated  by  the  course  they  teach. 
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Headmaster,  cont: 

Headmaster  is  funded  by  a user  fee  of  $240  per  student  per  90  hours  of  instruction.  Headmaster 
now  uses  a telecommunications  software  package  that  automates  the  telecommunications  aspect 
of  the  distance  learning  process  and  makes  it  possible  for  students  and  teachers  to  quickly  con- 
nect, access,  and  transfer  the  correct  files.  The  service  provides  continual  access  to  the  network 
so  that  teachers  and  students  can  interact  with  each  other  around  the  clock. 


Simms 


The  Systemic  Initiative  for  Montana  Mathematics  and  Science  (SIMMS)  is  a project  designed  to 
promote  mathematics  education  for  all  students.  It  represents  a partnership  of  the  Montana 
Council  of  Teachers  of  Mathematics,  the  Montana  Legislature,  the  Montana  Office  of  Public 
Instruction,  the  Montana  University  System,  the  Montana  Advisory  Council,  the  National  Sci- 
ence Foundation,  and  Montana  businesses  and  largely  relies  upon  federal  funding. 

The  SIMMS  project  promotes  reform  in  science  and  mathematics  education  by  redesigning  the 
mathematics  curriculum  for  grades  9-12  using  an  integrated,  interdisciplinary  approach  for  all 
students.  The  SIMMS  curriculum  emphasizes  problem  solving,  mathematical  reasoning,  real- 
world  applications,  and  the  appropriate  use  of  technology.  In  order  to  achieve  this  reform, 
SIMMS  has  formulated  the  following  project  goals: 

• to  develop  and  publish  curriculum  and  assessment  materials  for  grades  9- 1 6; 

• to  incorporate  the  use  of  technology  in  all  facets  and  at  all  levels  of  mathematics 
education; 

• to  increase  the  participation  of  females  and  Native  Americans  in  mathematics  and 
science; 

• to  establish  new  certification  and  recertification  standards  for  teachers; 

• to  redesign  teacher  preparation  programs  using  an  integrated,  interdisciplinary 
approach; 

• to  develop  an  inservice  program  on  integrated  mathematics  to  prepare  teachers  of 
grades  9-16;  and 

• to  develop  the  support  structure  for  legislative  action,  public  information,  and 
general  education  of  the  populace  necessary  for  effective  implementation  of  new 
programs. 


Star  Schools 


Star  Schools  is  a federally  funded  education  program  designed  to  provide  instruction  to  students 
in  remote  sites  by  using  satellite  transmissions,  telephone  lines,  fax  capabilities,  scanners, 
computers,  and  video  cassette  recorders.  The  original  program  was  developed  in  1989  with 
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Star  Schools,  cont: 

grants  from  the  U.S.  Department  of  Education.  Five  states  in  the  Northwest — Montana,  Idaho, 
Washington,  Oregon,  and  Alaska — joined  together  to  write  a grant  to  develop  the  Northwest 
Star  Schools  Partnership  which  built  upon  an  existing  satellite  telecommunications  project 
operating  from  Spokane,  Washington,  and  Washington  Educational  Service  District  101  (ESD- 
101). 

In  1993,  the  Northwest  Star  Schools  Partnership  collaborated  with  other  Star  Schools  Projects 
throughout  the  country  to  form  the  Interactive  Distance  Education  Alliance  Network 
(IDEANET).  The  formation  of  IDEANET  provided  participating  schools  with  a much  broader 
selection  of  distance  learning  providers  and  courses.  In  1994,  the  Pacific  Islands  joined  the 
partnership. 

The  technical  center  of  the  Star  Schools  Program  functions  is  ESD-101,  which  houses  the  studios 
and  satellite  broadcast  equipment  necessary  to  produce  the  educational  programming  which  is 
then  broadcast  via  satellite  to  all  member  schools.  Member  schools  are  provided  with  satellite 
dishes,  receivers,  computers,  scanners,  and  related  equipment. 

While  the  classes  are  being  broadcast,  a data  stream  is  being  transmitted  on  a subcarrier  of  the 
satellite  signal  to  the  computers.  Classroom  data,  tests,  program  information,  and  individual 
student  data  are  transmitted  via  this  subcarrier  to  various  classrooms.  Students  who  participate 
in  the  programming  can  interact  with  classroom  instructors  by  using  toll  free  lines,  fax  machines, 
and  computer  modems.  They  can  video  tape  classes  for  additional  or  future  review  and  transmit 
their  work  back  to  ESD-101  via  E-mail  or  fax  for  evaluation  by  teachers'  aides.  All  participating 
teachers  are  certified  and  accredited  in  Montana.  The  Star  Schools  program  is  currently  slated 
for  rescission  by  the  104th  U.S.  Congress. 


Metnet 


The  Montana  Educational  Telecommunications  Network  (METNET)  was  created  by  the  1989 
Montana  Legislature.  The  legislation  provided  for  three  agencies — the  Office  of  Commissioner 
of  Higher  Education,  Department  of  Administration  and  the  Office  of  Public  Instruction — ^to 
cooperate  to  “support  education,  economic  development  and  government  services  in  the  state” 
through  the  provision  of  telecommunications  services. 

The  agencies  worked  cooperatively  on  the  following  projects: 

* Equipment  Grants 

The  METNET  legislation  provided  grants  to  purchase  and  install  telecommunications  equipment 
in  schools  and  university  system  units  throughout  the  state. 
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METNETy  cont: 

• Computer  Bulletin  Board  Systems 

In  September  of  1991,  the  METNET  agencies  began  to  develop  a statewide  computer-based 
bulletin  board  system  (BBS)  designed  to  facilitate  communications  between  educators  in  K-12 
education  and  the  university  system.  A total  of  15  regional  training  sites  were  identified  by  the 
Commissioner  of  Higher  Education  and  K-12  school  superintendents  and  between  November 
1991  and  August  1992,  16  BBS  nodes  were  installed  in  sites  all  over  the  state. 

Each  BBS  has  a local,  state,  and  national/intemational  conference  area.  Communications  be- 
tween the  sites  are  exchanged  daily,  and  non-local  conferences  are  available  on  any  node  in  the 
METNET  system. 

• Computer  Networks  and  E-mail 

During  the  installation  of  the  BBS  nodes,  the  METNET  program  also  installed  15  computer 
networks  in  each  of  the  regional  training  centers.  The  computer  networks  were  installed  as  a 
resource  tool  for  the  regional  training  sites  and  include  communications  capabilities  with  elec- 
tronic mail  between  the  regional  training  centers  and  the  OPI.  Each  regional  site  has  an  active 
electronic  mail  node  which  is  accessible  by  remote  users  in  that  region. 

• Inservice  Training 

The  METNET  program  sponsored  over  100  inservice  training  programs  in  Montana  schools 
during  the  1991/92  school  year.  The  programs  included  basic  bulletin  board  system  training, 
basic  satellite  skills,  and  fundamentals  about  distance  learning. 

• Compressed  Video 

The  METNET  program.  University  of  Montana,  Eastern  Montana  College,  and  Montana  State 
University  cooperated  in  the  development  of  the  first  compressed  video  system  nodes  in  Montana 
education.  The  sites  selected  for  compressed  video  were  Missoula,  Billings,  Bozeman,  and 
Helena.  METNET’ s two-way  video  network  will  allow  users  to  hold  interactive  video  confer- 
ences between  the  video  locations,  to  access  the  satellite  uplink  transmitter  at  MSU  for  statewide 
satellite  video  teleconferences,  and  to  conduct  interactive  video  classes,  training,  and  hearings 
between  cities. 

• Satellite  Communications 

The  METNET  program  continues  to  look  toward  developing  Montana-sponsored,  satellite- 
delivered  courses  which  would  be  made  available  to  Montana  schools. 

• METNET  Funding  Update 

In  1993,  the  Montana  Legislature  eliminated  state  support  for  equipment  grants  and  technology 
expansion  but  allocated  funding  for  continued  METNET  BBS  operations.  The  compressed  video 
network  continues  to  be  operational  and  supported  by  user  fees.  Expenditure  authority  was 
granted  to  the  METNET  program  based  upon  the  ability  to  obtain  private  contributions  for 
network  expansion.  In  1995,  the  Montana  Legislature  neither  increased  nor  decreased  state 
support  for  METNET. 
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SummitNet 


SummitNet  is  a network  which  provides  data  communication  services  for  Montana’s  fast  grow- 
ing multi-protocol  network  environment.  This  network  connects  the  state’s  local  area  networks 
(LANs)  with  the  growing  base  of  mid-range  computers  being  installed  in  state  agencies.  While 
SummitNet  currently  links  only  12  cities  in  12  counties,  its  proposed  expansion  and  upgrade 
would  result  in  a true  peer-to-peer  digital  network  linking  64  cities  in  all  of  Montana’s  56  coun- 
ties, including  the  entire  university  system  and  seven  Native  American  tribal  community  colleges 
(see  SummitNet  Map  in  the  Appendix). 

Though  SummitNet  is  configured  as  a backbone  system,  its  proposed  expansion  and  upgrade  will 
interconnect  the  state’s  schools,  libraries,  universities,  tribal  colleges,  and  state  and  local  govern- 
ment agencies.  In  addition  to  providing  access  to  information  services  and  the  Internet,  the 
improved  SummitNet  configuration  will  be  capable  of  carrying  distance  learning  and 
telemedicine  programs.  These  capabilities  are  of  critical  importance  to  a state  such  as  Montana 
with  its  immense  geographic  size  and  sparsely  distributed  population. 

Largely  because  of  its  reliance  on  the  public  network,  SummitNet  represents  a cost-effective  and 
efficient  plan.  The  ability  to  take  advantage  of  new  service  offerings  on  the  public  network  helps 
SummitNet  guard  against  obsolescence  while  at  the  same  time  promoting  flexibility. 

While  the  SummitNet  proposal  is  certainly  justified  by  changing  technology  and  cost-effective- 
ness, emerging  customer  needs  have  proven  to  be  driving  forces  in  the  proposal’s  development. 
For  example,  the  Montana  Department  of  Health’s  National  Immunization  Program  and  Elec- 
tronic Birth  Certificate  System  will  require  the  LAN  connectivity  provided  by  SummitNet  to 
communicate  with  county  health  departments,  hospitals,  doctor’s  offices,  and  other  interested 
health  care  providers.  The  need  for  this  type  of  network  connectivity  also  has  been  expressed  by 
other  agencies  as  well  as  local  governments,  libraries,  schools,  and  universities. 

SummitNet  and  its  proposed  expansion  represent  the  culmination  of  a collaborative  process 
involving  state  and  local  government  agencies,  public  interest  groups  and  the  private  sector.  The 
involvement  of  these  diverse  interests  in  the  development  of  the  proposal  has  resulted  in  broad- 
based  support  for  the  final  product.  SummitNet  represents  the  future  of  information  and  network 
technology  in  Montana.  With  its  vast  size,  sparse  population  density,  and  diverse  educational 
structure,  the  state  of  Montana  requires  an  advanced  telecommunications  infrastructure  to  take 
advantage  of  all  the  benefits  and  opportunities  of  the  information  age. 
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Montana  Technology  Survey 


In  November  of  1994,  the  Montana  Office  of  Public  Instruction  asked  Montana  school  districts 
for  information  about  the  technology  in  their  districts.  The  following  findings  gleaned  from  this 
inventory  provide  insight  into  the  technology  availability  in  the  schools,  but  does  not  detail  the 
uses  of  that  technology.  A total  of  322  districts  responded.  This  represents  69  percent  of  the 
districts  enrolling  69  percent  of  the  students.  (See  Appendix  for  a breakdown  of  the  collected 
data.) 


• District  technology  plans  have  been  adopted  in 
only  22  percent  of  the  districts.  And,  in  a state  as 
rural  as  Montana,  only  20  percent  of  the  districts 
are  using  distance  learning.  Access  to  the 
Internet  is  reported  for  only  19  percent  of  the 
districts. 

• Montana  schools  have  approximately  28,652 
computers.  That's  one  per  7.7  elementary 
students,  one  per  3.5  high  school  students,  and 
one  per  5.7  students  overall.  But  we  do  not  know 
what  educational  uses  are  made  of  the  computers. 
A portion  of  them  are  most  likely  inaccessible  to 
students.  Computers  that  have  administrative  use 
are  rarely  accessible  to  other  users. 

• The  computers  are  split  almost  evenly  between 
high  school  and  elementary  levels.  53  percent  of 
the  computers  are  utilized  at  the  elementary  level 
and  47  percent  in  grades  9-12.  However,  Mon- 
tana schools  enroll  almost  2.5  times  as  many 
elementary  students  as  high  school  students. 
Therefore,  elementary  students  have  less  access 
to  computers  than  high  school  students. 

• 83  percent  of  the  reporting  districts  have  IBMs, 

67  percent  have  MACs,  but  89  percent  still  have 
Apples.  Only  1 3 percent  reported  having  any 
other  type.  About  two-thirds  of  the  IBMs, 

MACs,  and  other  computers  are  in  the  high 
schools;  Apple  use,  however,  is  reversed — two- 
thirds  are  at  the  elementary  level. 

• Although  more  districts  have  Apples  than  other 
kinds  of  computers,  there  are  more  IBM  ma- 
chines actually  being  used  in  the  schools.  IBM 
(or  compatible)  machines  make  up  39  percent  of 
the  total  computers  used.  Apples  make  up  32 


percent,  MACs  comprise  28  percent,  and  only  1 
percent  are  other  kinds  of  computers. 

• Each  of  the  brands  of  computers  is  available  to  a 
variety  of  users.  Students  have  access  to  comput- 
ers in  74  percent  of  the  districts  with  Apple 
computers,  72  percent  of  the  districts  with 
MACs,  and  64  percent  of  the  districts  with  IBMs. 

• IBM  computers  appear  to  be  the  administrative 
computer  of  choice— 64  percent  of  the  districts 
with  IBMs  report  that  administrators  use  them. 
Administrators  use  MACs  in  44  percent  of 
districts  reporting  MACs,  and  12  percent  of 
districts  having  Apples  report  that  administrators 
use  them.  Teachers  use  computers  in  70  percent 
of  districts  with  MACs  and  in  61  percent  of 
districts  with  IBMs,  Apples,  and  other  computers. 
Librarians  use  them  in  44  percent  of  districts  with 
IBMs,  38  percent  with  MACs,  and  17  percent 
with  Apple. 

• Districts  also  provide  community  access  to 
computers.  25  percent  of  districts  with  IBMs,  16 
percent  with  MACs,  and  5 percent  with  Apples 
report  that  the  community  has  access  to  their 
computers. 

• School  access  to  other  types  of  technology  varies 
widely.  Districts  reported  one  printer  for  every 
2.5  computers,  one  CD-ROM  for  every  12.6 
computers,  one  modem  for  every  19.7  computers, 
and  one  LASER  disk  player  for  every  62  comput- 
ers. 46  percent  of  the  districts  reported  having 
FAX  machines,  53  percent  of  the  districts  had 
METNET  access,  35  percent  had  cable,  and  9 
percent  had  fiber  optic  capabilities. 
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National  Technology  Survey 

_ 


The  following  information  represents  selected  findings  from  a survey  requested  by  the  U.S. 
Department  of  Education  and  conducted  by  West,  Inc.,  a research  firm  in  Rockville,  Maryland, 
through  the  National  Center  for  Education  Statistics  (NCES)  Fast  Response  Survey  System. 


• Overall  35  percent  of  public  schools  have 
access  to  the  Internet  but  only  3 percent  of  all 
instructional  rooms  (classrooms,  labs  and 
media  centers)  in  public  schools  are  connected. 
Only  30  percent  of  public  elementary  schools 
have  Internet  access  compared  with  49  percent 
for  secondary  schools. 

• Funding  is  the  major  barrier  most  often  cited  in 
the  acquisition  or  use  of  advanced  telecommu- 
nications in  public  schools.  Schools  cited 
funding  as  a major  barrier  69  percent  of  the 
time  and  ranked  it  first  in  a list  of  potential 
barriers.  Other  major  barriers  most  often  cited 
were  the  lack  of  equipment  or  poor  equipment 
and  too  few  access  points  in  the  school  build- 
ing. 

•75  percent  of  public  schools  have  computers 
with  some  type  of  telecommunication  capabili- 
ties (i.e.,  LAN  or  WAN),  74  percent  have  cable 
television,  and  70  percent  have  access  to 
broadcast  television  in  their  schools. 

• Only  40  percent  of  public  schools  having 
computers  with  telecommunication  capabilities 
indicated  that  they  were  located  in  classrooms. 
The  types  of  telecommunications  most  often 
located  in  classrooms  are  broadcast  and  cable 
television.  Although  94  percent  of  schools 
with  closed-circuit  television  reported  it  was  in 
classrooms,  only  25  percent  of  schools  had  this 
capability. 


• 67  percent  of  public  schools  have  plans  to 
implement  or  upgrade  a wide  area  computer 
network.  Of  these,  8 1 percent  indicate  that 
their  telecommunications  plans  are  part  of  a 
district-level  plan,  48  percent  are  part  of  a 
school-based  plan,  27  percent  are  part  of  a state 
plan,  and  19  percent  are  part  of  a regional  plan. 

• Smaller  schools  with  enrollments  of  less  than 
300  are  less  likely  to  be  on  the  Internet  than 
schools  with  larger  enrollment  sizes.  Only  30 
percent  of  small  schools  reported  having 
Internet  access,  while  48  percent  of  schools 
with  enrollments  of  1 ,000  or  more  reported 
having  Internet  access. 

• For  the  public  schools  having  access  to  the 
Internet  or  any  other  wide  area  network 
connection: 

— 1 1 percent  of  the  schools  having 
access  to  WANs  indicate  that  adminis- 
trative staff  use  those  networks  to  a 
large  extent,  but  only  3 percent  indi- 
cate that  students  and  2 percent  indi- 
cate that  teachers  use  the  network  to  a 
large  extent. 

— Schools  with  access  to  WANs  indicate 
that  district  and  regional  administrators 
(48%)  and  teachers  and  other  staff 
(33%)  are  the  two  groups  most  likely 
to  play  a large  formal  role  in  develop- 
ing the  school's  telecommunications 
program. 
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The  Current  Status:  Nationally 


As  technology  — especially  telecommunications  and 
electronic  technology  — develops  and  expands,  our  work- 
place changes  and  the  rest  of  the  world  knocks  on  our  door. 

• 98.3  percent  of  U.S.  households  have  a 

• 94.9  percent  have  basic  telephone  service.'*^ 

• 85  percent  have  a VCR  and  63  percent  have  cable  TV.'** 

A global  economy  ensures  stiff  competition  for  jobs  which 
increasingly  require  technologically  skilled  workers.  As 
cited  in  America  *s  Children  & the  Information  Superhigh- 
way, the  better  paying  jobs  today  require  information 
technology  skills  as  well  as  strong  basic  skills  like  reading, 
writing,  calculating,  and  critical  thinking. 

• In  1984,  25  percent  of  workers  used  computers  on  the 
job;  in  1993, 47  percent  did.'*’ 

• Two-thirds  of  college  graduates  use  computers  at  work, 
compared  to  fewer  than  one-tenth  of  high  school  drop- 
outs.'** 

• In  the  early  1990s,  workers  with  computer  skills  earned 
10-15  percent  more  than  workers  without  such  skills.'*^ 

This  is  not  something  just  individuals  need  to  consider 
when  making  career  decisions;  the“stakeholders”  in  our 
children's  lives  are  numerous  and  encompass  most  of  our 
society.  The  Washington  State  Educational  Technology 
Advisory  committee  defined  the  “stakeholders”  in  a child's 
life  as  including,  but  not  limited  to,  “educators  and  support 
personnel  from  all  levels,  students,  parents,  community 
members,  business  and  industry  representatives,  labor  and 
union  representatives,  government  agencies,  the  State 
Board  of  Education,  and  the  legislature.”^ 

The  lack  of  “information  literacy”  costs  businesses  billions 
of  dollars  annually,^'  and  that  figure  does  not  even  reflect 
the  human  toll  caused  by  unemployment  or  steadily  declin- 
ing incomes. 


“All  who  have  medi- 
tated on  the  art  of  gov- 
erning mankind  have 
been  convinced  that  the 
fate  of  empires  depends 
on  the  education  of 

youth.” 

— Aristotle 


“Connections  by 
schools  into  the  com- 
munications infra- 
structure no  longer 
appear  to  be  luxuries, 
but  necessities  if  our 
schools  (and  our 
learners)  are  to  gain 
knowledge  that  is 
relevant  in  tomorrow's 
world.”  52 

— Prof.  Dennis  Cooler 


“At  the  desk  where  I sit,  I 
have  learned  one  great 
truth.  The  answer  for  all 
our  national  problems — 
the  answer  for  all  the 
problems  of  the  world — 
comes  to  a single  word. 


The  inclusion  of  funding  for  educational  technology  in 
recent  federal  legislation  is  a positive  indication  as  are  the 
numbers  of  states  and  school  districts  which  have  either 
developed  or  are  developing  educational  technology  plans. 


That  word  is  education. 

—Lyndon  B.  Johnson 
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Private  carriers  and  technology  mar- 
keting firms  respond  to  marketplace 
forces  — whether  they  be  determined 
by  financial  resources,  location,  or 
gender.  If  profit  and  current  commer- 
cial strategies  are  allowed  to  be  the 
sole  determining  forces  in  access, 
research  and  development,  and  distri- 
bution, certain  groups  will  be  ex- 
cluded in  one  way  or  another  from 
the  possible  benefits  of  technology. 

Our  nation’s  poor  children  are  at  grave  risk  in 
the  information  age. 

• While  65  percent  of  households  in  America 
with  incomes  over  $100,000  now  have  a 
personal  computer,  only  1 1 percent  of  house- 
holds with  incomes  below  $20,000  have  them. 
This  is  compounded  by  the  high  percentage  of 
American  children  who  live  in  poverty.” 

Gender  also  plays  a role  in  access  to  technology. 

• Boys  use  computers  more  than  girls  and  most 
video  games  for  home  computer  use  are 
marketed  for  boys.” 

• 85  percent  of  computer  game  users  are  boys 
and  males  comprise  85  percent  of  those  who 
use  Internet  and  other  on-line  services.” 

Given  their  relative  isolation  and  Hnancial 
limitations,  rural  students  are  also  at  risk. 

• Many  rural  areas  went  without  phone  service 
for  decades  until  legislation  was  passed  which 
subsidized  rural  service.  Even  today  only  94.9 
percent  of  the  nation's  households  have  phones 
while  98.3  percent  have  television  sets.” 

• A recent  analysis  of  four  Baby  Bells'  plans  to 
bring  video  dialtone  service  (which  would 
install  a fiber-optic  network)  to  eight  cities 
revealed  a pattern  of  bypassing  low  income  and 
minority  communities.” 


“The  market,  alone,  cannot  be 
depended  upon  to  supply  the 
educational  age-appropriate  and 
socially  appropriate  programming 
that  all  children  need.  Simply 
providing  a new  conduit  for  com- 
mercialism wastes  the 
potential... to  benefit  children.”” 

— America's  Children  & the 
Information  Superhighway 


Lessons  from  History 


The  benefits  of  past  technological  ad- 
vances have  not  always  been  equitably 
distributed  or  lived  up  to  their  educational 
potential.  The  delay  of  phone  service  to 
rural  areas  is  one  such  example.  In  the 
1980s,  computers  began  to  appear  in  the 
classrooms,  but  they  did  not  widely  have 
the  expected  impact  on  educational  learn- 
ing and  teaching  conditions.  This  disap- 
pointment has,  in  large  part,  been  attrib- 
uted to  the  following:” 

• The  failure  to  fully  enlist  teachers  and  provide 
adequate  teacher  training; 

• The  failure  to  integrate  technology  into  the 
classroom; 

• The  failure  to  fully  involve  parents; 

• The  failure  to  provide  an  adequate  support 
system-  both  financial  and  otherwise;  and 

• The  failure  to  develop  appropriate  software. 


“Private  telecommunications 
carriers  respond  to  marketplace 
forces,  and,  therefore,  are  most 
likely  to  exclude  those  members  of 
the  public  and  institutions  with  the 
fewest  financial  resources.” 

—Senator  Daniel  Inouye 
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The  Challenge  for  Tomorrow 


Technology  in  its  many  forms  has  become  a factor  in  almost 
all  aspects  of  our  lives.  If  we  want  our  school  children — and 
our  state — to  be  prepared  for  the  21st  century,  it  is  time  to 
integrate  technology  into  Montana's  schools  and  classrooms. 

How  should  Montana  effectively  plan  for  improved  student 
learning  through  the  use  of  technology  in  all  schools?  What 
is  our  vision  for  Montana's  schools,  classrooms,  teachers, 
and  students?  What  is  to  be  the  role  of  technology  in  Mon- 
tana public  schools  and  what  are  the  gaps  between  that  vi- 
sion and  Montana's  current  educational  status?  What  steps 
and  resources  are  necessary  to  bridge  those  gaps? 

The  challenge  that  lies  before  us  is  to 

1.  identify  the  gaps; 

2.  set  goals  that  will  bridge  those  gaps;  and 

3.  develop  thoughtful,  specific  recommendations 
of  how  those  goals  can  be  attained. 

These  are  the  steps  that  are  key  to  formulating  effective 
recommendations  for  translating  today's  goals  and  visions 
into  tomorrow's  reality. 
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Technical  Glossary 


This  glossary  was  gleaned  from  many  sources  including  Datapro's  Glossary  of  Microcomputing 
Terms',  Digital's  Guide  to  Personal  Computing',  Telecomreg  FAQs;  and  America's  Children  and 

the  Information  Superhighway. 


A/B  Switch:  A coaxial  or  high  isolation  switch  used 
for  selecting  one  of  two  input  signals;  for  example,  a 
cable  line  and  a broadcast  antenna. 

Access  Channel:  A dedicated  channel  giving 
non-discriminatory  access  to  a cable  system  by  the 
public,  government  agencies,  or  schools.  Cable  op- 
erators generally  cannot  dictate  how  an  access  chan- 
nel is  programmed;  the  channels  are  generally  run  by 
independent  non-profit  groups,  schools,  or  govern- 
ments. 

Address:  A computer  system  location  that  can  be 
referred  to  in  a program.  An  address  can  define  a main 
memory  location,  a terminal,  a peripheral  device,  a 
cursor  location,  or  any  other  physical  item  in  a com- 
puter system. 

Advanced  Telecommunications:  Modes  of  com- 
munication used  to  transmit  information  from  one 
place  to  another  including  broadcast  and  interactive 
television,  networked  computers,  etc. 

Architecture:  The  design  and  interrelationship  be- 
tween the  components  of  a computer  system. 

Artificial  Intelligence:  The  capability  of  a computer 
to  perform  functions  that  are  normally  associated 
with  human  intelligence,  such  as  reasoning,  learning, 
and  self-improvement. 

Asynchronous:  A communications  method  in  which 
data  is  sent  as  soon  as  it  is  ready,  as  opposed  to 
methods  in  which  data  is  sent  at  fixed  intervals. 

BITNET  (“Because  It’s  Time”  Network):  An  elec- 
tronic mail  network  connecting  300+  universities  as 
well  as  major  European  and  Asian  academic  data 
networks;  see  also  Internet. 


BPS  (Bits  Per  Second):  A measure  of  the  amount  of 
data  transmitted  in  a fixed  amount  of  time. 

Bridge:  A communications  device  that  passes  infor- 
mation between  two  separate  networks. 

Broadcast  Television:  network  television  such  as 
NBC,  CBS,  etc. 

Buffer:  A temporary  storage  area  for  data,  frequently 
used  to  hold  data  being  passed  between  computers  or 
other  devices,  such  as  printers,  which  operate  at 
different  speeds  or  different  times. 

Bulletin  Board  System  (BBS):  A central  computer 
that  you  can  connect  to  over  a phone  line  using  your 
own  computer  and  modem.  Most  BBSs  offer  files, 
programs  and  other  information  that  you  can  down- 
load to  your  owm  computer,  and  some  enable  you  to 
send  E-mail  and  communicate  with  other  users  who 
are  connected  at  the  same  time. 

CD-ROM  (Compact  Disk  Read  Only  Memory):  A 
disk  that  stores  large  amounts  of  textual  and  audiovi- 
sual information  used  with  personal  computers  that 
have  CD-ROM  “drives.”  In  other  words,  it  only  plays 
back  information,  so  unlike  “floppy  disks,”  CD- 
ROMs  cannot  record  — at  least  not  yet. 

CPU  (Central  Processing  Unit):  Electronic  compo- 
nents in  a computer  that  control  the  transfer  of  data 
and  perform  arithmetic  and  logic  calculations.  This  is 
the  “brains”  of  the  system — the  functional  part  of  the 
computer  that  reads,  interprets,  and  executes  instruc- 
tions. 

Circuit:  (a)  A system  of  semiconductors  and  related 
electrical  elements  through  which  electrical  current 
flows,  (b)  In  data  communications,  the  electrical  path 
providing  one-way  or  two-way  communication  be- 
tween two  points. 
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Closed-circuit  Television:  The  transmission  of  tele- 
vision on  noncommercial  lines  (e.g.,  inhouse  broad- 
cast). 

Coaxial  and  Fiber-Optic  Cables:  High-speed,  high- 
volume  carrying  lines.  Coaxial  cables  (or  “coax”)  are 
wires  in  which  one  conductor  surrounds  another. 
Used  by  the  phone  companies  since  1940,  they  carry 
information  for  telephone,  radio,  and  television.  Fi- 
ber-optic cables  (or  “fiber”)  transform  information 
(video  or  text)  to  pulses  of  light  which  are  transmitted 
on  incredibly  fine  glass  cables  to  computers  which 
turn  the  pulses  into  images.  Today’s  best  fiber 
telephone  lines  can  carry  10,(XX)  times  more  informa- 
tion per  second  than  a traditional  copper  wire  — and 
scientists  expect  further  improvements  over  the  next 
decade. 

Compatibility:  (a)  The  ability  of  an  instruction, 
program,  or  component  to  be  used  on  more  than  one 
computer,  (b)  The  ability  of  computers  to  work  with 
other  computers  that  are  not  necessarily  similar  in 
design  or  capabilities. 

Compression  Technology:  A technique  that  allows 
transport  of  multiple  video  signals  within  a 6 MHz  (or 
equivalent)  band  width. 

Computer  Network:  An  interconnection  of  com- 
puter systems,  terminals  and  communications  facili- 
ties. 

Configuration:  The  assortment  of  equipment  (disk 
drives,  diskettes,  terminals,  printers,  etc.)  in  a particu- 
lar system. 

Cyberspace:  General  term  used  to  refer  to  the 

electronic  “areas”  and  communities  existing  on  the 
Internet  and  other  computer  networks. 

DBS  (Direct  Broadcast  Satellite):  ‘^Cable”  service 
using  a satellite  dish.  Generally  refers  to  high-power 
satellite  that  can  be  received  by  small  18-24  inch 
dishes. 

Digital:  Information  expressed  in  binary  code;  digi- 
tal transmissions  are  by  discrete  signals  (bits)  rather 
than  continuously  variable  analog  waves.  Digital 


processing  and  transmission  allows  for  very  high- 
speed data  communication,  voice  processing,  and 
compressed  video. 

Distance  Education,  Distance  Learning:  The  ap- 
plication of  information  technology  (and  infrastruc- 
ture) to  educational  and  student-related  activities 
linking  teachers  and  students  in  differing  places. 

Distant  Signal:  A broadcast  station  from  another 
market  imported  and  carried  by  a cable  system. 

Downlink:  A transmission  link  from  a satellite  to  a 
ground  receiving  station. 

E-Mail  (Electronic  Mail):  A way  of  addressing  and 
sending  messages  electronically  from  one  computer 
to  another.  Users  can  send  memos,  letters,  and  other 
text-based  messages,  as  well  as  multimedia  docu- 
ments. 

Emulator:  A program  that  allows  a computer  to 
imitate  a different  system,  thus  enabling  different 
systems  to  use  the  same  data  and  programs  to  achieve 
the  same  results,  but  with  possible  different  perfor- 
mance rates. 

Expansion  Slot:  The  space  into  which  additional 
cards  (boards)  are  inserted  into  a motherboard  in  a 
system  unit. 

FDDI  (Fiber  Distributed  Data  Interface):  An 

emerging  standard  for  computer  LANs  operating  at 
100  MBPS  over  fiber  optic  cable. 

Gopher:  Software  which  permits  searching  files  on 
the  Internet  on  remote  hosts  using  layered  menus. 
Text  from  these  files  can  be  read  online  or  the  files  can 
be  transferred  to  your  computer. 

Hardware:  The  nuts,  bolts,  and  wires.  The  actual 
computer  and  related  machines. 

Head:  A component  that  reads,  writes,  or  erases  data 
on  a storage  medium  such  as  a diskette  or  disk.  A 
head  crash”  is  the  physical  collision  of  the  read/write 
head  and  the  recording  surface  of  magnetic  media.  It 
usually  results  in  the  destruction  of  data. 
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Host  Computer  (Mainframe):  The  primary  or 
controlling  computer  in  a multiple  computer  network 
operation.  This  computer  normally  provides  high- 
level  services  such  as  computation,  database  access, 
or  special  programs  or  programming  languages  for 
other  computers  in  the  network. 

Information  Literacy:  The  ability  to  access,  ma- 
nipulate and  produce  information  using  current  tech- 
nologies. Information  literacy  is  based  on  strong 
reading,  writing  and  calculating  skills  and  is  aimed 
toward  developing  critical  thinking,  problem-solv- 
ing, and  lifelong  learning  skills  (see  related  term: 
Technology  Literacy). 


Internet:  The  global  “networks  of  networks”  that 
connects  corporations,  small  businesses,  universi- 
ties, and  individuals,  giving  them  access  to  databases 
throughout  the  world.  Every  Internet  user  can  send  E- 
mail  to  every  other  Internet  user.  The  Internet  alone 
is  not  the  information  superhighway,  but  an  existing 
system  that  would  be  one  element  of  the  superhigh- 
way. 

ISDN  (Integrated  Services  Digital  Network):  A 

telephone-based  hierarchy  of  digital  switching  and 
transmission  systems  that  provides  voice,  data,  and 
video  in  a unified  manner.  A new  standard  for  end- 
to-end  digital  networking. 


Information  Superhighway:  A term  popularized 
by  Vice  President  A1  Gore.  The  information  super- 
highway is  envisioned  as  a global  high-speed  net- 
work of  computers  that  will  serve  thousands  of  users 
simultaneously,  transmitting  E-mail,  multimedia  files, 
voice,  and  video.  This  system  is  expected  to  link 
homes,  offices,  schools,  libraries,  and  medical  cen- 
ters, so  that  textual  and  audiovisual  information  can 
be  instantly  accessed  and  transmitted  from  one  com- 
puter screen  to  another  (see  related  term  Nil). 

Instructional  Rooms:  Rooms  in  the  school  building 
used  for  any  instructional  purposes  (includes  class- 
rooms, labs,  media  centers,  art  rooms,  rooms  used  for 
vocational  or  special  education,  etc.). 

Interactive:  Capable  of  carrying  on  a dialogue 

through  a keyboard  with  the  user,  rather  than  simply 
responding  to  commands. 

Interactive  Media:  A broad  term  for  two-way  elec- 
tronic communication.  Interactive  TV  includes  home 
shopping,  video-on-demand,  and  a variety  of  games 
and  entertainment  in  many  different  formats,  which 
provide  the  user  with  choices  for  learning  or  play. 
CD-ROM  and  other  computer  software  can  also  be 
interactive  — between  the  user  and  the  program.  To 
be  distinguished  from  essentially  “one-way”  media 
such  as  traditional  radio,  television  and  movies. 

Interface:  An  electronic  assembly  that  connects  an 
external  device,  such  as  a printer,  to  a computer. 


ITFS  (Instructional  Television  Fixed  Service): 

Local  (@  25  mile  radius)  one-way  broadcast  chan- 
nels that  operate  at  very  high  microwave  frequencies. 

JPEG  (Joint  Photographic  Experts  Group):  A 

group  that  sets  the  standards  for  digitalization  of 
photographs.  It  is  also  a still-picture  compression 
method  which  was  developed  by  this  group. 

LAN  (Local  Area  Network):  Data  communications 
network  with  a limited  geographic  area,  usually  single 
or  a few  contiguous  buildings. 

Mainframe:  A computer  that  is  physically  large  and 
provides  the  capability  to  perform  applications  re- 
quiring large  amounts  of  data.  These  computers  are 
much  more  expensive  than  microcomputers  or  mini- 
computers. 

Media  Policy:  Government  rules,  regulations  or 
guidelines  for  radio  and  television  (see  related  term: 
Telecommunications  Policy). 

Memory:  (a)  The  main  high  speed  storage  area  in  a 
computer  where  instructions  for  a program  being  run 
are  temporarily  kept,  (b)  A device  in  which  data  can 
be  stored  and  from  which  it  can  later  be  retrieved. 

Menu-driven:  A computer  system  that  primarily 
uses  menus  for  its  user  interface  rather  than  a com- 
mand language. 
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Microcomputer:  A computer  which  is  physically 
very  small.  It  can  fit  on  a desk.  Usually  the  least 
expensive  of  the  computer  types. 

Minicomputer:  A type  of  computer  whose  physical 
size  is  usually  smaller  than  a mainframe.  In  general, 
its  performance  exceeds  that  of  a microcomputer. 

MMDS  (Multi-channel,  Multi-point  Distribution 
System):  Commonly  known  as  “wireless  cable.” 

Modem:  Short  for  “modulate-demodulate,”  a device 
which  allows  computers  to  communicate  over  tele- 
phone lines  or  other  delivery  systems. 

Multimedia:  A combination  of  two  or  more  types  of 
information  such  as  text,  audio,  video,  graphics,  and 
images. 

Network:  A group  of  computers  that  are  connected 
to  each  other  by  communication  lines  to  share  infor- 
mation and  resources. 

Newsgroups:  Electronic  conferences/discussion 

groups  similar  to  mail  lists.  Newsgroup  messages, 
called  articles,  are  not  mailed  to  a subscriber's  E- 
mailbox  but  are  distributed  to  a subscribing  system’s 
news  server.  This  single  copy  is  then  accessed  by  all 
users  on  their  network-connected  machines.  Each 
newsgroup  focuses  on  a subject  area. 

New  Media:  A term  which  encompasses  interactive 
TV,  CD-ROMs,  video  games,  and  on-line  systems. 

New  Technologies:  The  new  ways  of  storing,  ac- 
cessing and  transmitting  information,  combining  ap- 
plications of  the  telephone,  television,  and  computer. 

Nil  (National  Information  Infrastructure):  The 

United  States  Government’s  offilpial  term  for  the 
“Information  Superhighway.”  In  some  ways,  “infra- 
structure” is  a more  accurate  description  of  a wired, 
interconnected  world  than  the  more  linear  “super- 
highway.” 

NREN  (National  Research  and  Education  Net- 
work): The  proposed,  federally-funded,  high  capac- 


ity digital  “electronic  highway”  providing  the  back- 
bone links  for  the  Internet. 

One-way  Video  With  Two-Way  Audio  or  Two- 
way  Computer  Link:  The  ability  to  transmit  or 
receive  a picture  in  one  direction  with  the  capability 
to  communicate  in  two  directions  (interactively)  via 
computer  or  some  audio  method. 

On-Line  or  Online:  Connected,  linked.  Working  on 
a single  computer  is  not  being  on-line.  Working  on  a 
computer  linked  to  other  computer  information  ser- 
vices or  “bulletin  boards”  is  being  on-line.  “Online 
services,”  such  as  America  Online  or  CompuServe, 
are  private  electronic  areas  where  subscribers  to  the 
system  can  exchange  typed  messages,  access  infor- 
mation, pictures,  etc. 

Operating  System:  A collection  of  computer  pro- 
grams that  controls  the  overall  operation  of  a com- 
puter and  performs  such  tasks  as  assigning  places  in 
memory  to  programs  and  data,  processing  interrupts, 
scheduling  jobs,  and  controlling  the  overall  input/ 
output  of  the  system. 

Optic  Fiber:  Hair- thin  glass  fiber  which  allow  light 
beams  to  be  bent  and  reflected  with  low  levels  of  loss 
and  interferences. 

PPP  (Point  to  Point  Protocol):  A protocol  that 
allows  a computer  to  use  the  TCP/IP  (Internet)  proto- 
cols (and  become  a full-fledged  Internet  member) 
with  a standard  telephone  line  and  a high-speed 
modem.  PPP  is  a new  standard  for  this  which  replaces 
the  Serial  Line  Internet  Protocol  (SLIP).  Although 
PPP  is  less  common  than  SLIP,  it  is  quickly  increas- 
ing in  popularity. 

Peripheral:  A device  that  is  external  to  the  CPU  and 
main  memory  (e.g.,  printer,  modem,  or  terminal)  but 
connected  to  it  by  appropriate  electrical  connections. 

RAM  (Random  Access  Memory):  Memory  that 
can  both  be  read  and  written  into  during  normal 
operation.  RAM  is  the  type  of  memory  used  in  most 
computers  to  store  the  instructions  of  programs  cur- 
rently being  run.  When  you  turn  the  machine  off, 
everything  in  RAM  disappears. 
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ROM  (Read  Only  Memory):  Memory  containing 
fixed  data  or  instructions  that  is  permanently  loaded 
during  the  manufacturing  process.  A computer  can 
use  the  data  in  the  ROM,  but  cannot  change  it. 

Software:  A computer  program;  loosely  defined,  a 
package  of  information  to  be  used  on  your  hardware. 

SMATV  (Satellite  Master  Antenna  TV  System): 

Uses  a satellite  dish  to  distribute  cable  programming 
to  an  entire  building. 

Technology  Literacy:  The  ability  to  use,  under- 
stand, and  manipulate  new  tools  like  computers  and 
other  telecommunications  devices  (see  related  term: 
Information  Literacy). 

Telecommunications  Industry:  Phone  companies 
and  their  communications  satellites,  cellular  services, 
wireless  transmitters,  etc.  Mergers  with  the  entertain- 
ment industry  (such  as  broadcast  and  cable  TV)  will 
expand  the  definition  to  include  all  information. 

Telecommunications  Policy:  Government  rules, 
regulations,  or  guidelines  for  the  electronic  commu- 
nications industry,  i.e.,  telephone,  broadcast  and  cable 
television  companie  (see  related  term:  Media  Policy). 

Telecommuting:  Commuting  to  another  location 
electronically  instead  of  physically;  for  example,  by 
computer  and  telephone. 

Two-Way  Video  and  Audio:  The  ability  to  transmit 
and  receive  picture  and  sound  simultaneously  in  real 
time. 

Universal  Service:  The  availability  and  accessibil- 
ity of  a service  (in  this  case,  technology  for  interactive 
communications)  to  people  in  every  home  and  com- 
munity. Telephone  service  is  nearly  (but  not  fully) 
universal  in  the  United  States. 


Upgrade:  To  expand  your  personal  computer  or  ; 
computer  system  as  new  features  are  developed  or  a: 
existing  features  are  enhanced. 

Uplink:  A transmission  link  from  an  earth  station  tc 
a satellite. 

VERONICA:  An  Internet  search  tool  that  does  ke) 
word  searches  of  indexes  of  Gopher  documents.  The 
acronym  stands  for  “Very  Easy  Rodent-Orientec 
Net-wide  Index  to  Computerized  Archives.” 

Video  Teleconference:  Real-time,  usually  two-wa> 
transmission  of  video  images  between  two  (or  more^ 
locations. 

Virtual  Reality:  Computer-generated  visuals  simu- 
lating a real  or  imaginary  environment.  Also  known 
as  “VR.”  I 

VSAT  (Very  Small  Aperture  Terminal):  Small 
satellite  receiver  dishes  which  make  it  economical  td 
serve  isolated  locations  with  voice,  video,  and  data 
services.  Two-way  VSATs  allow  for  return  data 
transmission. 

WAN  (Wide  Area  Network):  A data  communica-| 
tions  linkage  designed  to  connect  computers  oveij 
distances  greater  than  the  distance  transmitted  b)| 
local  area  networks  (for  example:  building  to  build-^ 
ing;  city  to  city;  across  the  county,  or  internationally  i 
that  allows  users  to  communicate  and  share  informa-^ 
tion. 

Wireless  Cable:  A system  transmitting  TV  signals  td 
subscribers  via  microwave  rather  than  coaxial  cableJ 

Wireless  Systems:  Transmission  of  information 
through  the  airwaves  without  the  use  of  wires,  as  in 
the  case  of  devices  including  cellular  phones,  anc 
paging  and  messaging  services. 


Educational  Technology  in  Montana  Schools  Appendix 


39 


t ; ft'. 

■ -.A 


- '“  * • -^ 

^ ' * t ' ' •*'  i^,  V 




y ► 


I 


, „i:-  p.  •■  ,,«.,«>  I ...•.■>  ’'  v:''“-''<“;’"  ‘,.t;,i 

f c > ii‘ •' ■ I' ' 'r^  y'  h ul 

!^  -js,  -.  , ;.  ,>  ,•  , ^ 4'^ii^iir:S*  f-*  n*  f'  •-  '■'*  * , 

nfji-5  A-  •'  ?v  '-•'  ;■ 

J*  .■  Jmh  .MJt  ‘iiU  >i>  U^*  jh'*- 


i v-s  ,.-t,:'->s^ . 4%\  ‘ . ri{tS*m 

j.{  / • -f-  rif'v? 


V-  V V .«  T'^-v  ■ 

-■  l‘  *a;'wbii!Tl'ttJt»y <w»  ^ '•*  tUn-'ni^  Um 

nri:  -lA  - I * ^ 

b> ..«:«•'>  ^ .V’vv-:  »«■!  lia-m  -nr ’ ■■<!£  l •v-'i  ■•  ■ -■-:>'<■■■-  ‘*'7^ 

r . ».  iL  - - ' ■ -'»  • I • . i »>  M'*/  • • • •.*•'  *v>;  ' •’■ 

I . '*■'  '-f*'' ’ 


* :R«®  Gl'  ,'’tM)At'j^r 


V,  ‘ 


t 

i- 


jp-__;.‘  .■.>^A ■>.  r'?  - ..snJ  I ' '-^AX0^  A^-’- 


'.  uh  >'  ! = , •.t3fcii;i«mm<’  ’ 


I".  • • "f.-' 


* <JV**  yf.  1 .:mfv  j ••  < :.:>iM  hn. 

■. ,-/  ».V.T  >».♦'  :'  :•■;!>  ■''^'*’ 


''.V, , ■ 


\-  /•  ••  •..•  •■  •■  -'••■  - ■■«••'»>*  ■*  ■ • { itUiSdm^-'iO  ■'•'«n-w1y.'«.'.  'i.nt  ;•; -.v  vt  ,, 


. 


• . . i ■ •: 


r * * • J 

. ■>  ti.- 


M..  •:■. 


lr> \^iUWd 4tO'i •■'£.  _ <>»  ' 

»■  ■ * . _ > * 


• ’ <<r  ■■'*  ^ '■'■>' 


oswk  ^isytflUfr>nir)j  oi Jitj^u  »wr4?i.  f' 

:_iS  Ur/r.'  ;V..-  :■  -■ 

'■  'y  '■■  ■ '"'  ■'  *-■ . 


Mi.  ;^:r.  r M,  - 

.*.  ...  I .■.'n--.-t.r:-4|ffi< . > ’ Mi<i?l»-A  V ■'■:  •'*  * 

■ i * ' . ' ■ , 


y=.',  ..W  W-V.i-  „ r 

icil..MWii#  W-S;pk-^.m,Wk.T  >:  > ,;  /^v:. ' a-;x»’ 

i>  .-ij  ^‘?7i  >’''.v  •■rf’  WKV-,i.  i .ft’Mtxikfttt;.  /■  c‘>'"  'I'  'i''"-  ''  •■  ''■'■■ 


' '--r  V ' ■ 


! 


t 

i 


•■■•♦>  -• 


1 .:, 

I" 

I 


' ' V A ’j;  m’  * 


Ff  tUtt 

IMMTprtail 

E( 

.5  .ir*' 

,f>'  , •, 


Educational  Technology  in  Montana  Schools:  - Appendix  ■ r-ai,  . ..140  ' 


SummitNet  96-97 


Appendix  B:  SummitNet  Map 


Educational  Technolosy  in  Montana  Schools  Appendix 


41 


0 Hub  Routing  Location 

o End  Node  Router  Location 

56Kb  service 

T1  (l.S^lMb)  service 

LATA  Boundary  


' . ,■» 


I 


: V 


-N-. 


t 


■ -A  • ■ 

I , 0 ' 


■}■. 


0 


i V 


■•  - .■>  4|  « « • . 


fiJ 

.a 


*.  4tt 


/"'• 

/-  i 


^i- 


1 


r\  I . 


.«■' 


^>rj:ncr««c»cL 


•< — ''  ! ■ r . 


5 


\ t i'\  ' 

\ i,  I f?“,  >* . 5 .\ 


I 

•j 


«:%  2 
'<*J^  . 


o 

o 


n ^ .0  ( i 

6 ' 1 


s 2$°  »i 


O ~ O ,v  ^ 

>'-.ag  c 

v^U 

> >- 

j - i ^ cl 


(-'!  'H  * ? 
'i?i^  r ' ' ' 


!rH 


1 


,®— T-  I 

■~1Jil  '-.-Kia  • ■^ 
1\ 


» I <v 

«>s 


/'  N i \ N - hii N 

V—*  'vX‘.‘  V ' 

•3  ».  I vr  ■ ^ \ ' V ' 


(' 


■\,^  i T«-  -v 

rxt;- 
- ' d 5^  ^ 

t V-'.  ?i  ' » • '“ 


•*ir  i 


t'  i 

« i 

^ t 


I 


U I y ,■•  V 1 i \ 1 

NV^'-  ;•  s ! } 


ni 
-j  2 


0*^ . 

! 


\ ! 


;®iis,- 


/ 


‘I 

_j-\\  'W-  ''' 

S\!i  t ' ,_n 


I ? - 

i i \ 


♦ 

t ^ 

i 

1 


Educational  Tcchnolosy  in  Montana  Schools.  Appendix 


-■  —,> — 

J>Olof»f<.>iT  ' v .v^? 


O 

■o 


0> 


3' 


CO 


42 


MONTANA  OFFICE  OF  PUBLIC  INSTRUCTION  - EDUCATIONAL  TECHNOLOGY  SURVEY  - NOVEMBER  1995 


Appendix  C:  Technology  Survey  Data 


u 

C 

V 

u 

u 

€» 

Oa 


o ^ o cv 


n o 
CM  CM 


l/>  r-C  «H  r>  o 


O 

tn 


•O 

V 

u 

u 

«> 

o 

u 

Q. 


c 

a- 

«» 


2 

2 


O 

u 

z 


E5 

10 


SD 


lA 
O cr« 


^ rM 

CD  r* 


u 

g 

§ 

o 

a: 

o 

CC 

b) 


z 


0. 

>- 


•J  M 

o u 


0>  as 

CO  ^ 


^ O 

«A  so  ^ 


CM 

CM 


CM  CM  n 

C^  so  O fH 


O ^ 


Q H 

S ^ 

Q 

P U. 

10 

Z D 

(O  (O 

d d 

•H  M 9-C 

P P P 

to  w w 

►-4  n ►-« 

Q Q a 


w 

<0 

U) 

o 

o 

< 

X 

ct 

o 

p 

u 

2 


td 

2 

*-• 

.J 

2 

O 

to  •< 

d § 2 

I 


to 

> 

Bt 

10 

to 

3 

o. 


< 

u. 


D 

s 


e I 


b) 

_3 


U 3 
fc  8 

i 6 

iO 

u,  g 


a 

<0 

u 


^ 

— U 
*J  «» 

■ 6;  * 


£ CO  CD  CD  < Z 

5 CD  2 ^ H P 

U Oi  O b.  CO  O 


rA  rM  C 

E ^ ^ 


4 U U 

O.  Oa  CO 


U 

H 


H rA 


M 

U 

o 

> N ^ 

4i  «l 

5 g 

O)  «0 

O'  ^ ^ ^ 

< CD  U O 


CM 


g* 


TJ 

U b) 


CM 

O' 

£ 

U Al 

K V 

“ 5 

& ^ 

b)  M 


b. 

O 


bJ 


3 

H 

O 

H 

O 

to 

d 

bl 

8 

cC 

Cka 


b) 

CO 

z 

2 

CO 

b) 


P 

iO 

1^ 

o 

8 

6 

CO 


r»  CO  io  o 

r*  r>  o lA 

SD  C*>  SA  V 


CM  ^ ^ 


CM  ^ 

SD  SO 
CM 


CD  n 
r>  VO 
CD  CM 


fA  ^ so 

o\  m cn 

o CM  r* 


iA 

o 

o 


O OS 
CM  so 
#A  lA 


CD 

iA 


CO 


S g 

bJ  < 


2 S 

bi  b. 


3 

U 

•H 

Q 

2 

O 

d 

bl 

8 


CO 

z 

o 

CO 


CO 

bl 

H 

.4 

.4 

bl 


« 

U 

i) 

>1 

« 

a 


oc 

bl 


bl  CO 

§bl 
Z 

o 

X 
Oa 
bl 


S 


«4  H pc  to  O .4 

bl  < U < P *-•  bl 

H CO  > ^ O > H 


lA 

Os 

Os 


C« 

3 

C 

«• 

O 

bl 


bl 

CO 

z 


CO 

d 

CO  « 

, . d p 

O H *-•  CO 

X P O 

P X CO  . 

to  P M 

CO  O < 


O 

u 

m 

u 

« 

c 

o 

a 

to 


CO 

u 

bl 


CO 


O »-c 


H CO 


S~4 

Oa 

2 

3 

bl 

O CM 

r4 

O ba 

^ 8 
u 

U 

il 

• 

til  1 

£ 

o 

•4  bl 

ba  X 

o *o 

H 3 

2 

§ 

3 

a 

3 

s 

ba  1 

S : 

CD 

¥~* 

3!  g 

AJ 

CO 

g 

u 

• 

IA 

rM 

r* 

rM 

9 

m 

O 

iA 

CM 

iA 

1 

m 

O 

O 

rM 

iA 

• 

w • 

» 

« 

« 

X • 

p** 

o 

r> 

n 

• 

1 

rM 

• 

o 

aM 

O 

• 

VO 

CD 

CM 

r-C 

o 

CM 

H 

• 

rM 

r* 

SO 

O 

«« 

n 

VO 

vr 

a\ 

E 1 

OS 

CD 

o 

CM 

rM 

C 

Al 

• 

* 

• 

P 

if  • 

o 

IA 

CM 

so 

P 

rM  1 

M* 

so 

iA 

• 

AJ 

O 

r<C 

so 

Cal  1 

rM 

aH 

rM 

O 

1 

• 

bl 

1 

AJ 

«r 

rM 

OS 

G 

• 

rM 

OS 

rM 

rM 

CM 

c 

CD 

CM 

r> 

m 

bl 

1 

iA 

o 

O 

OS 

iA 

V 

E 

c 

0 

m 

os 

8 

^ • 

C« 

CM 

Os 

rM 

n 

SO 

a-H 

a 

VO 

ov 

#A 

X 

AJ  1 

rM 

OS 

CD 

•H 

m 

CM 

rM 

ba 

o • 

rM 

CM 

o 

V 

rM 

H • 

l4 

u 

• 

• 

c 

1 

u 

aJ 

• 

c 

VO 

m 

n 

m 

^ • 

C7S 

CD 

CM 

rM 

O 

• 

V 

♦ 

a 

a 

a 

«• 

r> 

CM 

an 

o 

u 

CM 

OS 

CD 

OS 

aJ  • 

rM 

• 

w 

so 

VO 

o • 

tl 

Af  1 

a 

• 

^ • 

• 

C« 

IA 

m 

r% 

rM 

r> 

1 

rM 

OS 

CD 

CM 

aJ 

O 

CM 

CM 

1 

CD 

O 

rM 

CD 

C9S 

• 

O 

n 

CO  • 

O 

rM 

rM 

AJ 

• 

X • 

* 

* 

« 

• 

1 

1 

IA 

CM 

CM 

OS 

CC 

1 

1 

bl 

1 

if 

0^ 

CM 

Os 

M 

CD 

fi 

• 

rM 

OS 

#n 

r* 

« 

01 

a-4 

CD 

rM 

CM 

1 

aM 

CD 

CD 

CD 

VO 

aJ 

c 

fM 

O 

3 

E • 

O 

rM 

rM 

U 

o 

2 

if  • 

« 

• 

• 

• 

•a4 

Oa 

^ 1 

CM 

#n 

sr 

o 

V4 

PI 

bl 

bl  t 

rM 

AJ 

if 

CO 

1 

A4 

2 

a 

•e4 

OF 

OF 

P 

a 

o 

Af 

r> 

O 

CM 

oo 

CD 

1 

CD 

CM 

CO 

rM 

OS 

c 

CO 

r-C  1 

a% 

CD 

o 

vn 

if 

OS 

IA 

SO 

CD 

bl 

4 • 

r* 

cn 

CM 

CD 

u 

VO 

SO 

VO 

r> 

u 

AJ  • 

* 

* 

• 

u 

O • 

r* 

IA 

so 

OS 

if 

1 

H • 

rM 

a 

• 

i* 

t> 

u 

3 

o. 

E 

O 

o 

u 

V 

Ok 


bl 

•4 

>• 

CO 

z • 

o 


0^ 

bl 


CM 

IA 


H • 
1 

1 

CC  • 

OF 

OF 

OF 

OF 

X • 

OF 

bl  1 

O 

CD 

IA 

an 

CM 

iA 

an 

bl  • 

O 

an 

P : 

r> 

Os 

rM 

O 

CM 

^ * 

an 

o • 
• 

SO 

SO 

r> 

r> 

• 

9 

CM 

• 

I 

OF 

OF 

OF 

OF 

• 

• 

OF 

bl  • 

CM 

SO 

«o 

VO 

VO 

00 

u • 

VO 

iA 

a4  • 

rM 

a 

r*- 

CD 

a4  • 

• 

ba  • 

CM 

m 

so 

VO 

rv 

CM 

Cb  • 

fM 

3!  : 

so 

CM 

an 

ba  a 

*<  • 
1 

rM 

1 

OF 

OF 

OF 

OF 

1 

OF 

1 

CM 

r- 

ar 

m 

o 

VO 

1 

os 

CM 

• 

a 

a 

r* 

• 

• 

rM 

• 

CD 

♦ 

O 1 

aM 

IA 

rM 

«) 

CM 

u • 

aM 

t : 

a 

SO 

SO 

#n 

an 

^ : 

• 

vr 

• 

• 

OF 

OF 

o* 

OF 

• 

a 

OF 

• 

SO 

CD 

aM 

M* 

CM 

o 

• 

rM 

CO 

T • 

IA 

a 

a 

aM 

so 

s • 

• 

A • 

aM 

GO 

aM 

aM 

iA  • 

CM 

m t 

aM 

an 

fM  1 

1 

IA 

#n 

VO 

AM  • 

• 

so 

U 

U 


U 

U 

m 


t»  a-l 

> bl 


m 

u 

ti 

u 

a - 
§ ?; 
A ^ 

•4  su  Sk« 

^ O O rM 

ir  u A>  § 

^ c c x: 

Al  t»  ti  o 

C U U CO 

t»  kC  l4 

£ ti  j: 

tc  (b  Oa  CA 


AJ 

u 

•H 

M PI 
U 
« 

•H  IJ 
O 3 

a 

CO  E 

o 

X u 


c 

tl 

u 

b 

«> 

b. 


bl 


X 


bl 

O. 


ba 

o 

bl 

S 


CO 


so 

CM 


o 

SD 


O 

CM 


O 

IA 


CM  ^ so 

«A  • lA 

aH  O iH 


O 

SO 


lA  CM 
rM  • 
IA 


CM 

VO 


bl 

CO 

D 

2 

O 

H 


CO 

z 


m 

n 

u 

if 

AJ 

c 

Jr 

C 

JZ 

if 

u 

*o 

E 

10 

3 

•o 

if 

AJ 

•M 

10 

aJ 

n 

rM 

f 

1 

a 

• 

PI 

bl 

» 

bl 

» 

aJ 

CO 

aJ 

CO 

Ai 

bl 

aJ 

U 

D 

U 

O 

o 

U 

•M 

•M 

•M 

D 

•M 

U 

3 

ki 

CO 

u 

w 

aJ 

Ai 

d 

Af 

5- 

aJ 

to 

bl 

PI 

/af 

PI 

•H 

g 

•H 

bl 

•M 

«7 

•H 

•o 

TJ 

Q 

•0 

•o 

OF 

iS 

OF 

P 

OF 

m 

AM 

00 

H 

CO 

i4 

bl 

CO 

9 


O 

U 


IA 

CM 


X 

iJ 

c 


Educational  Technology  in  Montana  Schools:  Appendix 


43 


I 


..  ' > ^1'* 

' ^ , ili  ■'  ./•  ' H 


flf 

4*y 


%•  •••  »* 


•-  r*.  ^ O fli 

% » ».  V 

“m  V ^ ^ 


^ ■.*"  wt 

rn  H >«• 


» 


« tti 


V O 

• o •» 


■%  r-» 

^ '•O 

n » 


> 

H 


«» 

g 

I $ 


i 


4 


w 

k * 


«!» 


i il 


5 

¥ 


■<•  c 


f* 

C. 


i 

•4 

.-•i 

;§ 


< 


•c 


9 ^ 


;t 

£ 

I 


3 


X ^ 


s : I 


fi 


^ ^ 

9*  » ^ «*« 

. ^ - rt  . 

(#  o *« 


s 


<-»  «V»  *%  f-  »C  <e  ^ 


^ A 


4»  «r  W • 4* 


; a 

f *4 


m •* 


\.  w % U *4 

V, 

^ I ¥$ 


i I 


w 

s 


\t 


*y 

# *4 

44  U 

i!  -P 


9 9* 


Vw» 


1 


Cl  ** 

>•-.  *1 


?.  ^ ^ ! 


— -<  *►  c • »•  - 4 

l*-^\>  »<»i5u  Pi  >~  *• 

t sf-ftitiis 

" I • ' I ' § ^ 2 *"  7 

^ 1^  C4  ^ ^ 


d 


^ U|L  44  <••  t* 

* d V.  ® ^ - 

“5 


3 


U w 


V x» 


w 

£• 


r zt  :■  i ti 


liC 


e^ 

i^*-. 


?SI 


^ ^ 9p  « i»4<* 


. ’ ’ X 


«f  V* 

V'  “. 


94  fV  V 

•t  i*  tr  ir 


^ ‘A  0f 


m 

y 


2 I 


« «. 


,*3  - . ^ t-%  *'M 

* 

JJfc  • •-  « « »• 


*i  j-  !rt  <;» 


> ,,  w ^ W 

VM  44  f«  Ml  ' #4 

V < 4 

>•  ^ ^ 


* k 


I a 


§ 


w 9«  V 


■■«  • . V ♦ 

^ 9>  •* 

^ ^ -S'  ^ 


*4.  4h  "y 

■o  *4.  tA  ;•  xy 
fS  H vn 


«b. 

49 

« 

yn 

9 

jS9 

♦ 4 

> 

•y 

4« 

« 

»*k 

k» 

9 

» 

e 

. m 

y 

<► 

9 

•V 

' 

fN 

M 

*4^ 

• 

*4 

1 

m 

A 

» 

4-. 

0k, 

•*y 

n 

«M 

•« 

1^ 

I 

♦-t 

' ■sy 

<y 

r4 

k 

-1 

-4 

4 

• - 

> 

• 

t 

r 

Mk 

4b 

m. 

<» 

«» 

1 

4» 

■ y 

* 

F* 

y% 

X 

y 

y> 

'.’I 

vy 

1 

9' 

.#* 

9 

•* 

#4 

• 

F4 

* 

»\» 

9 

4 

%k 

> 

• 

• ' 

* 

«#• 

'’X. 

M 

hm 

~€i 

*-4 

y. 

> 

9V 

X* 

V 

«►« 

■s4> 

♦ 

y« 

rt 

•y 

-t 

9 

i 

1 ' 

/% 

<y 

4fc 

« 

j 

< 

y* 


ftp  >,  V 

► »>-  o ly 


r<  • ■** 


i ^ 


.-.  <4  <» 

♦i  «»  • y* 

«s  *•  -4 


: I 


•«  W 8»  ^ 

.%•  -4  y 


'4 


>0 

& 


)l  g 


«* 


5 

• 9^  A 


^ *r  A.  ^ 

r>  y'  4 


«r 

1 


I i 


< •< 


T*  W 

i IJ> 
a i 


I 


>7 

y 


3 


5 

!-• 


J l‘< 

as-;-" 


8 


;V  u. 


4# 

X% 


a 


3 

«M 

i# 

W 


y*  O # 

w 91  -c  y- 

^ 4r  4rf  M 


t”  <Ms 


^ ^ ^ % 

1%  ^ 


^ y%  **»  r* 

rt  • 4k  y y'.  <9 

V ‘44 


s :: 

m 


9 


•4 


e 

ift 

& 


! 


3 

*ii' 


i 


I'  .1  3 3 
2-  1'  '1 
{-  'u  A a; 


£ 


s 


4 ^ 

Pt 

u 


'!i  -.  n-  Vi>Q‘0!'^ 


rlCXr^T  IftMOteSIlti^ 


•y 


R 

■4 


s 


3 

ii 


r. 

C' 


% 

•< 


5 

3 


^1 


I 3 


£1 

H 


!.  ! 


I-  • 


Nancy  Keenan,  Superintendent 
PO  Box  202501 
Helena,  MT  50020-2501 


This  document  was  produced  entirely  with  federal  funds  from  a Public  Law  1 03-227 
grant  awarded  the  Montana  Office  of  Public  Instruction  and  is  available  from; 

The  Office  of  Public  Instruction 
P.O.  Box  202501 
Helena,  MT  59620-2501 


The  Montana  Office  of  Public  Instruction  does  not  discriminate  on  the  basis  of 
race,  sex,  age,  religion,  disability  or  national  origin. 


